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1.0 EXECUTIVE SUMMARY

1 . 1 Statement of the Problem

The rapid escalation in physicians' services expenditures in the last 15

years no longer needs documentation. In 1965, the U.S. spent $8.5 billion on

physician services alone; by 1982, this number increased more than seven-fold

to $61.8 billion (Gibson, et. a_l . , 1983). This represents a compound rate of

growth of 11.7 percent. The federal share of this outlay has been growing as

well, from 15 percent of physician expenditures in 1970 to 22 percent in

1982. One out of every five dollars spent on physicians' services is being

spent by the federal government through Medicare and Medicaid.

Of course, part of this increase can be attributed to population growth

and inflation in the economy as a whole. These factors account for only

two-thirds of the growth in physician expenditures over the last decade,

however (Freeland and Schendler, 1983). Part of the additional dollars were

accounted for by physician fee increases, above and beyond general price

inflation. Even so, over one-quarter of the growth in expenditures (27.4%)

remains "unexplained", but is usually ascribed to service intensity, e.g.,

more surgeries per hospital stay, more lab tests, more in-hcspital visits per

admission. This happens in three ways: unpackaging of physician services,

procedure inflation, and the involvement of multiple physicians.

Unpackaging is the practice of submitting an itemized bill for every

service performed; like ordering a la carte from a restaurant menu, the total

charge is invariably higher. Examples include charging separately for

post-operative visits instead of including them with the fee for the surgery

itself, or charging separately for each lab test rather than including them in

a global office visit fee.

Procedure inflation is the practice of billing under a rriore complex (i.e.,

more expensive) procedure code for the same service. This is particularly

likely to occur as the number of categories grows larger and the distinctions

betwsen them become blurred. In 1965 physicians could bill one of 2,000 codes

for a given service; they now have over 6,000 to choose from.

Finally, Medicare expenditures for physicians' services are increasing in

part because of the sheer number of physicians involved during a single

episode of illness, all of whom submit independent bills. Take a routine
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surgical admission, for example. Besides the surgeon and the

anesthesiologist, there may be an assistant surgeon, radiologist, pathologist,

a variety of consulting specialists, as well as the patient's personal family

physician providing routine hospital visits. The latter visits, of course,

are ijn addition to the follow-up care that is to be provided by the surgeon

who performed the operation.

Traditional cost control approaches like fee freezes will not curb these

sources of expenditure increases, and could actually exacerbate them. (This

is in fact what happened during the wage and price controls imposed from 1971

to 1974 under the Economic Stabilization Program. See Kolahan and Scanlon,

1978.) Effective cost control can only be achieved by controlling prices and

the number of services simultaneously, and this requires an innovative

approach to reimbursing physicians. How can this be done? One solution is to

"package" physician services, to re-define the payment unit fromi a narrow

procedure to a more comprehensive bundle of services.

The major advantage to packages is that they encourage the physician to

take a broader view of the patient care process, with incentives to cut back

on m.arginal procedures. Under the current reimbursement system, the physician

bears no financial risk in ordering diagnostic tests or requesting specialty

consultations. Ke/she uses the services of other physicians in his/her

treatment of the patient without having to pay for them. The financial burden

of this care is borne wholly by the Medicare program and the beneficiary.

Packaging physician services restores much of the burden to the physician

making the decision, as with any entrepreneur. Packages are also less

intrusive in that responsibility for monitoring utilization rests with the

physician rather than with an outside agency.

KMOs, of course, are the ultimate package; all physician and hospital

services are bundled together and a single payment miade. There are, however,

a numiber of packaging approaches that are less comprehensive than KMOs but

which might be more easily incorporated into the current fee-f or-service

reimbursement system. (See Mitchell ^ a_l . , 1983 for description and analysis

of a range of packaging options.) One approach that has gained considerable

attention recently is to package all inpatient physician services; this has

become popularly known as "physician DRGs" or "MC-DRGs".

1-2





What is a physician DRG? To a certain extent, MD-DPG is a misnomer for it

implies that a casemix classification system was developed expressly for

physicians. Rather, what is usually meant by MD-DPG is a prospective

reimbursement system for inpatient physician services much like that currently

used by Medicare for inpatient hospital care: a fixed case payment per

hospital admission, where the size of the payment is determined by the

patient's DRG. Under this approach, all services performed by physicians and

normally billed as Part B services would be combined in a single bill and a

single payment made.

Physician DRGs have considerable appeal for policymakers. The payment

unit (i.e., the hospitalization) is easily and objectively defined; a casemix

classification system for inpatient care (i.e., the DRGs) has already been

developed and is operational; and this approach would more closely align

physicians' incentives with those of hospital administrators under the

Medicare PPS. For these and other reasons. Congress has asked that DHHS

examine the feasibility of physician DPG reimbursement. This report presents

work in progress on precisely this question.

1 . 2 Summary of Findings

1.2.1 Overview of Methods

In this study, for the first time, we examine physician DRGs, what they

look like and how much they cost. Hospital episodes were constructed from

1982 Medicare hospital and physician claims in two states: New Jersey and

North Carolina. These states were chosen because of their different regional

location (Northeast and South) and urban/rural location.* Hospital admissions

were classified into DRGs using the Yale Grouper software, and physician (Part

B) bills were then merged on at the patient stay level. These represented all

physician services provided during the hospital stay, as well as physician

services (Part B and Part A outpatient) provided during the week before and

the week after hospitalization, to capture possible outpatient activity

associated with the admission.

For many analyses, the individual case (hospital admission) was the unit

of observation, but for our simulations of potential winners and losers, we

*We are currently adding two states from the West and North Central regions:
Washington and Michigan.
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were interested in who would receive the DPG payment. For these analyses, we

aggregated cases to the individual attending physician, the iTiedical staff, and

the hospital levels, respectively. Winners and losers were determined by

comparing physician costs for each case in a given DRG with the DPG average

for urban and rural areas, and then cumulating gains and losses across all

cases and DPGs to arrive at a total gain (or loss). Since absolute gains

(losses) will vary by size of practice, gains and losses were expressed on a

per case basis for comparison across attendings (or medical staffs or

hospitals)

.

Mean physician DRG payments were determined simply by the average costs

for all physician services provided during the hospital stay. Physician costs

were defined as Medicare reasonable charges. Hospital costs by DRG were often

included for comparison. These costs were based on submitted charges which

were then adjusted to reflect Medicare operating costs using each hospital's

Medicare Cost Report. For ease of presentation, we have referred to both the

Part A and Part B comiponents as costs. In both instances, costs represent

what the Medicare program actually paid in 1982, including patient deductibles

and copays.

1.2.2 Medical vs. Surgical DPGs for Physicians

Table 1-1 presents mean physician DRG payments for 25 high-volume medical

and surgical DPGs. Together, these DRGs account for roughly one-third of all

Medicare admissions. In parentheses next to each DRG payment is its

coefficient of variation (CV). Lower CVs indicate less cost variability

within DRG. Mean payments vary across MD-DRGs much as we might expect.

• Surgical DRGs cost 3-4 times more to treat from medical DRGs,
$1500-$2500 versus $500-$700 in New Jersey, for example.

• Cases with complicating conditions or with more complex
surgery are usually (but not always) more expensive
admissions.

More important than the average payment level is the variation around that

mean, for this indicates the likelihood that the DRG payment will in fact

reflect the costs incurred by the physician.

• Surgical DPGs are quite homogeneous, with CVs of 0.40 or
lower, implying relatively little variation in physician
inputs.

1-4
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• Medical DRGs vary dramatically, with CVs ranging from 0.70 to

over 1.50, suggesting that physicians would end up being
either significantly under- or over-paid in nearly every case.

Why do we observe so much more variation in these medical physician DPGs?

• Surgical DPGs are usually managed by physicians in the same
specialty, (or at most two specialties). Not only do they
tend to charge similar fees, but they also are apt to use

similar inputs from other physicians. By contrast, attending
physicians for medical DPGs come from a wide range of

specialties, ranging from general practice to subspecialties
like cardiology.

• Another reason for differences between medical and surgical

DRGs may lie in the extent to which certain physician inputs
are fixed or non-discretionary. surgical DRGs always include
both a surgeon and anesthesiologist; together they account
for two-thirds or more of the total DRG cost. The only fixed
input for medical DRGs, on the other hand, is the attending
physician, and even this input will vary tremendously, as a

function of length of stay.

How well do DRGs as a group explain variation in physician costs? In

order to have a reference point for comparison, we also tested the ability of

the DRG classification system to predict hospital costs. Since the system was

developed based on hospital cost data, it would not be fair to expect DRGs to

do a better job of explaining cost variation for physicians than for hospitals.

2
Table 1-2 summarizes the variation (as measured by the R ) in hospital

and physician costs explained by DRGs, based on analysis of variance.

• DRGs are far superior in explaining physician cost variation
with an R^ of 0.57 based on all cases vs. only 0.16 to 0.18
for hospitals.

• Excluding outlier cases definitely boosts the R^s but does
not narrow the differential in explained variance between the
two sets of costs.

• Virtually all of the explained variation in total physician
and in hospital costs was due to surgical DRGs. The surgical
DPGs account for one-third of the variation in (untrimmed)
hospital costs for surgical adrndssions, and one-half to
two-thirds of the variation in physician costs.

• Medical DRGs are unable to explain more than a small percent
of costs for medical admissions. Even after eliminating
outlier cases, almost 95 percent of the variation in

physician costs for non-surgical cases remains unexplained ,

that is, explained by other (unknown) factors not captured by

the DRG system.
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TABLE 1-2

VARIATION (r2) in HOSPITAL AND PHYSICIAN COSTS EXPLAINED BY DRGS

New Jersey North Carolina
All Cases Untrimmed Trimmed^ Untrimiried Trirrimed^

All DPGs - Hospital 0.18 0.32 0.16 0.32
- Physician 0.57 0.70 0.57 0.75

Surgical DPGs - Hospital 0.31 0.48 0.33 0.51
- Physician 0.53 0.62 0.64 0.71

Medical DRGs - Hospital 0.06 0.11 0.04 0.09
- Physician 0.05 0.07 0.03 0.06

^Triir.med data exclude outliers, defined as cases exceeding three standard
deviations from the geometric mean.

Source : Medicare Part A and Part B claims from New Jersey and North Carolina,
1982.
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Do these findings suggest that physician DRGs might be more appropriate

for surgical admissions alone? This has some definite appeal, for

policymakers could cap over one-half of inpatient physician costs by

constraining a relatively small number of cases. Surgical DPGs constitute

only 25-30 percent of admissions, but account for 56-58 percent of the

Medicare physician dollars in our two states. On the other hand,

• Failure to simultaneously constrain medical DRGs could drive
up total physician expenditures, as medical specialists
squeezed out of their consultative roles in surgical
admissions seek to recoup lost income through their treatment
of medical cases.

• There may still be substantial casemix diversity at the
individual surgeon level. It appears, for example, that
ophthalmologists who lose money do so in large part because
they are perforrriing more complex procedures within-DRG .

1.2.3 The Averaging Principle

Any case payment approach like physician DRGs involves some sort of

averaging. It is assumed that some cases will require more physician services

and some cases will require less, but that on average the DRG price is a

reasonable reimbursement for the services provided. High CVs, especially for

medical DRGs, suggests that whether a physician wins or loses on any one case

will be largely random. Gains or losses on any one case, however, may be less

important than gains or losses for the DRG as a whole, and particularly for

the practice as a whole. Do winning and losing admissions cancel each other

out, leaving total Medicare revenues unchanged?

• Given the small number of cases a physician treats within a

given DRG (generally 2-3 on average), there is little
opportunity for gains and losses to cancel each other out at
the DRG level. Only ophthalmologists are able to concentrate
their practice in a few DRGS.

• Although some cancelling out takes place across DRGs, it is

fairly limited. Practice-wide gains (losses) reflect a

general tendency co make (lose) money on most DRGs that the
physician admits.

At the medical staff or hospital level, there should be greater

opportunities for the averaging principle to work due to the high volume of

Medicare cases. Even here, though .
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• Physician costs are lower in those New Jersey hospitals where
the medical staff concentrate their admissions in relatively
few DRGs. (There was no effect for North Carolina.)

1.2.4 Geographic Differences in MD-DRGs

Physician DRG payments are about 63 percent higher in New Jersey on

average than those in North Carolina, $1018 vs $625. Of course, part of this

large cost differential is due to legitimate cost-of-living differences

between the two states. The remainder, however, is due to within-DRG

differences in specialty mix and service intensity.

• Compared with North Carolina, New Jersey has twice as many
cardiologists per capita, 53 percent more internists, and 29

percent fewer CPs. Lower fees for GPs help keep MD-DRG costs
down in North Carolina.

The specialty of the attending physician is more important in explaining

treatment costs in North Carolina than in New Jersey, apparently because

specialty roles are m.ore sharply defined.

• Due to the relatively smaller number of specialists in North
Carolina, more triaging is done, and the angina patient who
sees a cardiologist is more expensive, and probably sicker,
than patients in the same DRG who are treated by a GP . In New
Jersey, on the other hand, with its relative abundance of

specialists, the specialty lines are blurred. Cardiologists,
for example, end up treating a miore varied range of patients
much like internists do.

The entire style of medical practice is more resource- intensive in New

Jersey than in North Carolina. New Jersey physicians use more inputs from

other physicians during the hospital stay, regardless of DRG .

• New Jersey surgeons are far more likely to bring in an
assistant, with the greatest differential for the easiest
operations. New Jersey ophthalmologists use an assistant
surgeon in three out of every four lens procedures, while
North Carolina ophthalmologists almost never do.

• New Jersey patients in miedical DRGs receive more routine
visits per admission than do similar patients in North
Carolina, prim.arily because of longer hospital stays.
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•. Surgical patients in New Jersey receive more visits, both

because of longer stays and because nonsurgeons become
involved in their care. Apparently, North Carolina surgeons
are more likely to provide all routine hospital care

themselves, without bringing in a medical specialists.

• New Jersey attending physicians request consultations 2-3

times as often as their North Carolina colleagues.

1.2.5 Who to Pay: Who Wins and Who Loses ?

Under the current, f ee-for-service reimbursement system, each physician

bills, and is paid, separately for his/her services. Who would receive the

MD-DRG payment, now that services of multiple physicians are packaged

together? Three primary payment models have been identified: (1) direct

payment to the attending physician; (2) paymient to the miedical staff; and (3)

payment of a pooled hospital-physician rate, either to the hospital or to a

joint venture of the hospital and its medical staff. Who is paid does not

necessarily determine how physicians are paid. For exarriple: Medicare could

pay physicians directly or pay them indirectly through the medical staff or

the hospital and not introduce any essential differences in incentives or

behavior if the latter two entities simply "passed through" payments.

Similarly, while the entire MD-DRG payment could be made in a lump sum to the

attending physician, under an alternative method, the carrier would assume

responsibility for paying all other physicians with the attending receiving

any residual from the ORG rate.

Who wins and who loses when payment is made to the individual attending

physician? Even with an urban-rural differential, the average physician would

lose mopey, $13 per case in New Jersey and $19 in North Carolina, a fairly

small amount relative to an average paymient of $1,000. Even so,

^ There is considerable variation across specialties, ranging
from gains of $50-75 per case for GPs and ophthalmologists to

average losses of $150-200 on every admission for medical
subspecialists, neuro, plastic, and thoracic surgeons.

• Total practice gains (and losses) can be considerable, either
because of large per case gains (losses) or because of large
Medicare caseloads. Roughly 5 percent of physicians in both

states would lose m,ore than $15,000 annually under DRG
reimbursement (and alm.ost 2% would incur losses over
$25,000). Windfall gains in excess of $15,000 would be

realized by almiost as many physicians.
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Nevertheless,

• There are substantial winners and losers within every
specialty. Many specialties who incur net per case losses,

such as neurosurgeons, have almost as many winners or losers.

Who wins and who loses when the medical staff as a group

receives the MD-DRG paymment? In both states,

• Highly specialized medical staffs are systematic losers. The
greater the number of admissions by medical and surgical
specialists relative to internists and GPs, the larger the
loss per case is at the staff level.

This is offset to some degree, however, for specialized staff in New Jersey

teaching hospitals. Medical staffs in New Jersey teaching facilities actually

make money on a per case basis.

Finally, we simulated the distributional effects of a pooled

hospital-physician DRG payment on joint ventures. There were sharp

differences between the two states, suggesting that analysis of a single state

would seriously understate redistr ibut ive impacts across hospital types.

Larger hospitals in New Jersey would be winners. In addition,

• Government hospitals are big losers, holding bedsize and
teaching status constant.

• Urban teaching hospitals per se would not be losers unless
they were large.

In North Carolina, by contrast,

• Teaching hospitals would uniformly lose although not by

as much if they were in an urban area enjoying the higher
urban rate.

• For-profit hospitals would also lose, ceteris paribus ,

which is unexpected.

1.2.6 Competitive Effects on Gains and Losses

Why do we observe marked specialty differences in per case gains and

losses? Why dees the ophthalmologist and the GP win on average and the

thoracic surgeon and the internist lose? More complex cases for the latter

two specialties cannot be an explanation, as gains or losses are based on

DRG-specific rates. The main reason probably lies in the degree of within-DRG

competition among specialties.
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• GPs, FPs, internists, and medical subspeci al i st s all admit

patients in the same DRGs, and the GPs/FPs are simply less
expensive

.

• By contrast, ophthalmologists "control" the DPGs they deal
with; there is virfjelly no between-specialty comipetition in

the treatment of eye disorders. Whether an ophthalmiologist

wins or loses is thus primarily a function of how he/she
treats patients relative to other ophthalmologists.

Specialization alone is not sufficient to ensure that surgeons always win;

they must also control their area of specialization. Take thoracic surgeons,

for example, who currently would lose almiost $200 on every case. If they

limiited them.selves to the major heart and lung operations for which they are

uniquely trained, their net losses might be smaller or even becomie gains.

Instead, thoracic surgeons perform a fair am:Ount of other, often less comiplex

surgery (e.g., pacem.aker imiplants), for which there is a fair amiount of

coiTipetition, especially from general surgeons. Thus,

• Specialization with concentration is necessary to miinimize

the negative effects of lew-cost competition.

Low-cost competition can arise not only from fee differences across

specialties, but also from, differences in use of inputs, or practice style.

Surgeons adm^it a fair numiber of miedical cases, and they appear quite

ccst-com:petitive with other specialties. For example,

• Internists run a loss on every "m.edical back problemi" they
adm:it, while orthopedic surgeons make m.cney on these cases.
Higher costs for internists are due not only to their higher
fees, but also to longer hospital stays, and miore tests and
x-rays

.

Does this mean that orthopedic surgeons are miore efficient in managing medical

back problemi cases? Not necessarily,

• An alternative explanation is that there are casem.ix

differences not captured by this DRG, and that internists
could be treating a sicker group of patients.
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1.2.7 Potential for Cost-Shifting

A special policy concern regarding a DPG payment system for physicians has

to do with the opportunities for cost-shifting, or fragmenting the DPG package

in order to maximize reimbursement. This can happen in two ways: (1)

splitting a hospital stay into two admissions; and (2) performing diagnostic

tests that had been included in the DRG rate prior to admission and then

billing fee-f or-service for these tests. In either case, total physician

expenditures would increase. These potential physician responses are

particularly critical, because hospitals share the same incentives under the

new PPS legislation. Our physician DPGs can provide baseline data on the

extent and nature of readmiissions and ambulatory testing prior to PPS.

There is already considerable readmission activity:

• One out of every five Medicare patients admitted to the
hospital in 1982 was readmitted one or more times in that
samie year. These patients account for one-half of all

Medicare admissions and one-half of all physician
expenditures in the hospital setting.

On the surface, relatively few readmissions are clearly related to the initial

admission, suggesting that detecting inappropriate patterns of admission under

PPS may be difficult.

• Two-thirds of patients are readmitted into a different MDC
from the first admission. There are few instances (less than

5%) of potentially split surgical admissions, i.e., where
both initial and subsequent admissions involved major surgery
in the same MDC.

Monitoring premature discharge and readmission rates may also be difficult

because of their sheer number.

• About 14 percent of readmissions occurred within the first
seven days after discharge.

By contrast, there is relatively little ambulatory activity in the sven

days immediately before and after hospitalization.

• Pre and posthospitalization costs are small relative to
physician hospital costs -- generally less than 5 percent for
surgical DRGs and 10-15 percent for medical DPGs. When pre
and post costs are added to physician costs in the hospital,
CVs for most DRGs remain largely unaffected.
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These results suggest that the DPG payment could be expanded to cover this

two-week period without a substantial increase in the payment level. Thus,

• For a relatively small dollar amount, policymakers could
purchase protection against (potentially very large)

cost-shifting into the outpatient setting.

1 . 3 Organization of Report

The report consists of eight additional chapters plus appendices. Chapter

2 presents a theoretical discussion of the hospital-physician relationship and

analyzes the incentives inherent in alternative payment modes. Chapter 3

describes how physician DPGs were constructed from Medicare claims. The

empirical analyses begins in Chapter 4 with a presentation of MD-DPGs for the

first time and an assessment of their ability to explain costs. Chapter 5

then decomposes MD-DRGs, looking at the physician inputs associated with them

and comparing treatment patterns across specialties and across states.

Simulation of winners and losers under DRG-based reimbursement is performed in

two chapters; Chapter 6 analyzes the distributional effects of MD-DRGs on

attending physicians and Chapter 7 analyzes their effects on medical staffs

and hospitals. The final two chapters are devoted to the potential for

cost-shifting. Chapter 8 explores readmission patterns while Chapter 9

investigates physician utilization prior to hospitalization and after

discharge. Average payment levels for all 468 hospital and MD-DRGs can be

found in Appendix A. DRG cost weights and mean lengths of stay by DRG are

displayed in Appendix B.
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2.0 METHODS AND INCENTIVES IN ALTERNATIVE PHYSICIAN DRG PAYMENT MODES

2 . 1 Introduct ion

2.1.1 What is a Physician DRG?

Under P.L. 98-21, the DHHS secretary was asked to report to Congress on

"the advisability and feasibility of providing for determining the amount of

the payments for physicians' services furnished to hospital inpatients based

on the DRG type classification of the discharges of those inpatients". Since

then, "physician DRGs" or "MD-DRGs" have gained considerable attention as an

option for physician payment reform. But exactly what is a physician DRG? To

a certain extent, MD-DRG is a misnomer for it implies that a casemix

classification system was developed expressly for physicians. Rather, what is

usually meant by MD-DRG is a prospective reimbursement system for inpatient

physician services much like that currently used by Medicare for inpatient

hospital care: a fixed case payment per hospital admission, where the size of

the payment is determined by the patient's DRG. Under this approach, all

services performed by physicians and normally billed as Part B services would

be combined in a single bill and a single payment made.

Physician DRGs are an example of "packaging", of redefining the physician

payment unit from a narrow procedure to a more comprehensive bundle of

services. Surgeons have traditionally been reimbursed on a package basis,

receiving a single payment for both the operation itself and normal

post-operative care. Physician DRGs go a step further by packaging all other

services provided during the hospitalization, such as anesthesia, x-rays, and

consultations.

The major advantage to an approach like MD-DRGs is that it encourages the

physician to take a broader view of the patient care process, with incentives

to cut back on marginal procedures. The decision to order a diagnostic test

or bring in a consultant is no longer costless to the physician, since their

costs must come out of the fixed case payment. As with any packaging

approach, of course, there is always the concern that the physician may order

too few services and thereby jeopardize quality of care. Eow physicians would

respond under a MD-DRG system will depend in large part on how and to whom the

case payment is actually made.
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2.1.2 overview of Chapter

This chapter makes a conceptual link between what is currently known about

the physician-hospital relationship and the way physicians might respond to

alternative methods of DRG payment. Just categorizing the various payment

modes in a way conducive to behavioral analysis is a challenging task, for the

variations seem infinite. As each nuance in a method can dramatically alter

incentives, it is important to be as specific as possible. Predicting

responses then becomes a matter of laying out the incentive structure imiplicit

in each method, and describing how physicians might react to this structure.

The last requires a model of physician miedical-economic decision-making and

the underlying physician-hospital relationship.

The chapter is organized as follows. Section 2.2 provides a general model

of physician-hospital utility maximization. How the current PPS has altered

the relationship between physicians and hospitals is also discussed. Section

2.3 then describes the several payment options currently being considered in

academic and policy arenas. In Section 2.4 inferences are then drawn by

method for physician and hospital behavior along two dimensions:

(1) physician and nonphysician relationships; and

(2) hospital use (LOS, admission and readmission rates,

transfers)

.

2 . 2 Physician-Hospital Relationship and PPS

According to Detsky-Harris-Pauly,* hospitals have four kinds of mianagers:

the board of trustees; staff physicians; ancillary supervisors (including

nursing); and hospital administrators. While all share in commion the survival

of the institution, they diverge in how committed they are to its longevity

vis-a-vis more immediate goals. For physicians, maximizing net incomie per

hour worked in the hospital along with research and prestige goals are

probably dominant whereas hospital administrators are more interested in

overall hospital growth and financial status.

Our model is a synthesis of work found in Detsky (1978), Harris (1977), and

Pauly (1980).
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This situation is quite different elsewhere in the economy. Managers and

employees in for-profit firms have disparate goals, too, but market survival

necessitates cost-minimizing behavior -- at least in the long run. In

voluntary hospitals, the absence of an external market cost-minimizing

necessity mitigates administrative pressures on physicians to practice in cost

effective ways. Physicians themselves have no such incentives. If anything,

they treat all other hospital inputs as (nearly) free goods, substituting

and/or complementing their own activities. They have an incentive to admit in

order to generate demand for their specialized services (e.g., surgery) as

well as to substitute nursing, resident, and other medical inputs for their

own time.

Moreover, as Detsky-Har r is argue, both physicians and administrators have

abhorred underutilization of beds and equipment and seek to use services as

fully as possible. Administrators do so from a strict revenue concern.

Physicians, they argue, demand hospital services as part of a queueing

process. Excess supply encourages utilization to avoid possible access delays

later in the course of care. Observed low occupancy rates and underutilized

services reflect either short-run disequilibrium due to overexpansion or

institutional constraints imposed by PSROs.

The introduction of PPS for hospitals has clearly driven a wedge between

this coincidence of interests in certain respects. Hospital payment is now

tied only to the discharge which in turn depends on admission rates. Use of

ancillary services no longer generates additional revenue to the hospital, but

does raise variable costs. By contrast, physician incentives have not

changed, and the incentives to hospitalize and to use ancillaries remain.

Thus, the physician's original hospitalization incentive is now reinforced by

the hospital's financial imperative to admit, but ancillary incentives become

antithetic.

For the first time, market financial survival may lead hospital

administrators, supported by the board, to institute an ancillary control

system. How successful it will be is arguable. Detsky (1978, p. 11), among

others, raises serious doubts about external cost control methods like higher

copays and rate regulation because they fail to internalize the physician in

the process. In all other firms, the primary resource decision-maker is





directly salaried by the institution. Such is not the case in most

hospitals. Control over physicians, except those under contract, is indirect

and relatively limited to extending privileges. To be successful, control

needs to be more direct, or physicians must face similar incentives under a

revised payment scheme. Physician DRGs provide a method to accomplish the

task, depending in a critical way on who is paid.

2 . 3 Physician DRG Payment Models

Given this conceptual understanding of the physician-hospital relationship

as background, this section considers the likely responses of physicians to

introducing "physician DRG" payment. In theory, the packaging of physician

services into a global fixed rate should raise the implicit cost of using

multiple physicians in patient care, resulting in less input use. But because

how physicians will be paid is at least as imiportant as the bundling aspects

of DRGs, we consider several payment models currently under consideration

(Jencks and Dobson, 1984). We have organized them under three headings: (1)

direct physician payment; (2) payment to (or control by) the medical staff;

or (3) payment to the hospital.

It is important to note at the outset that the locus of payment and the

incentive structure put into place are not necessarily the same. Who is paid

does not determine ipso facto how physicians are paid. That is to say.

Medicare could pay physicians directly or pay them indirectly through the

medical staff or the hospital and not introduce any essential differences in

incentives or behavior if the latter two entities simply "passed through"

paym.ents. It is quite reasonable to expect the medical staff in particular to

engage in pass-throughs. The following discussion, to be complete, m.entions

several payment variations across locus which are basically the same as far as

individual physicians are concerned. As these do not reflect unique

characteristics of the "Medical Staff" or "Hospital" models, the presumption

is made that alternative, truly different, modes are adopted, either

immediately to accomplish certain goals or retrospectively in response to

perverse responses.
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2.3.1 Direct Physician Payment

Three major alternatives exist for paying physicians directly. The first

we call Attending Lump-sum payment; the second Absolute Residual ; and the

third, Pro Rata Residual . All are predicated on establishing a global rate,

or ceiling, based on average, actuarial physician charges per DRG in a

locality (e.g., carrier area, region), then arranging disbursements either in

toto to the attending physician or itemized to each physician in a pro rata

manner. Table 2-1 provides summary descriptions of each method.

( 1 ) Attending Lump-sum Payment

Under this disbursement method, the actuarial average physician DPG rate

would be paid in a lump-sum directly to the attending physician of record

(usually the one signing the hospital discharge sheet). The attending would

then be responsible for all disbursements to other physicians. This method

presumes that the attending plays a case mianager role in the patient's care,

either performing or recommending all medical, surgical, and diagnostic

services, and is thus responsible for all physician bills.

( 2 ) Absolute Residual

Under this method, the carrier takes over the administrative

responsibility of paying all other physicians, with the attending physician

receiving any residual from the DRG rate. This method can accomplish

essentially the same goals as paying the lump-sum total to the attending

physician while taking over the disburseirient burden. Furthermsor e, by the

carrier paying each physician directly, the financial subordination of other

physicians to the attending is less apparent, reducing friction among

physicians.

Three variations are possible: (a) _no screens at all on non-attending

physician bills; (b) total charge screens ; or (c) screens just on fees per

service . Variation (a) is straightforward and devolves into a pure residual

method. Under (b), the carrier could screen each type of physician service
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TABLE 2-1

TAXONOMY OF PHYSICIAN DPG PAYMENT MODES

Payment Modes Descript ion

Direct Physician

(1) Attending Lump-Sum

(2) Absolute Residual

(3) Pro Rata Residual

Medical Staff

( 4 ) IPA Pro Rata

(5) Bonus IPA Pro Rata

(6) Unique

(7) Combined (A+B)IPA

Hospital

(8) Salary

(9) FPS Pro Rata

(10) FfS Fro Rata Bonus

(11) Combined (A+B) MeSH

Lump-suiTi payment to single attending physician who
is responsible for paying all other non-hospital
physicians.

Carrier makes residual disburserrient to attending
physicians after all other physicians are paid
Carrier may use no screens by physician service,
screens on total charges when present, or screens
only on fees per unit.

Disbursements to physicians made by carrier based on
submitted bills with excesses from DRG rate
resulting in pro rata reductions in each bill and
shortfalls resulting in pro rata increases in all
physicians' billings. Carrier may or may not use
fee screens.

Carrier arranges disbursements to a hospital's
eligible medical staff based on individual bills.
If accumulated bills from Medical Staff exceed DRG
aggregate allowed payirients, all bills are
proportionately reduced by staff-wide adjustment
factor . Carrier may use fee screens in calculating
distribution.

Same as IPA Pro Rata except that a bonus pool as a

percent of DRG allowables is set to reward
physicians with below average bills.

Medical staff decides on own disbursement algorithm
with special incentives and penalties.

Carrier pays Medical Staff an actuarial amount to

cover both the hospital and physician cor.ponent of

the DRG. The staff is then responsible for
negotiating a method of peiTnent with the hospital.

Carrier pays total hospital and physician DRG
average to the hospital. The hospital simply
contracts with all physicians on a straight salary
ba s i 6

.

Hospital signs fee-f or -service contracts with all

staff physicians which are used as a basis for
physician payments. Like IPA Pro Rata, excess
charges are pro rated downwards; shortfalls upwards.

Same as PFS Pro Fata except that hospital reserves a

bonus pool to reward physicians achieving hospital
goals of shorter stays, more admissions, and fewer
ancillaries.

Hospital and medical staff legally fcrir a Joint
venture (called a KeSH) to administer the hospital
and disburse all revenues. Carrier vovld pay a

combined payment to the MeSH which would be
responsible for establishing a physician payment
method

.
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against the average total charges when present ,* limiting payments by service

category (e.g., a $200 maximum radiologist allowable for x-rays). Screening

total charges by service type would limit the risk of the attending physician

by placing the risk of excess services on consulting physicians. For example

if the radiologist performed 4 x-rays at $20 each when only 2 were usually

done, he/she would be paid $40, not $80, and would have to absorb the cost of

the extra x-rays. Under (c), if the carrier screened only unit fees and not

total charges by service, then the risk of excess services, but not

"overcharging", is put back on the attending physician as case manager.

( 3 ) Pro Rata Residual Payment

Under the Pro Rata Residual method, DPG payment would be made to each

physician submitting a bill for a given patient on a pro rata basis, not just

the attending. It differs from Absolute Residual in that complementary

physicians share in any gains or losses from payment.

The Pro Rata Residual method could work in the following manner. Assume

that total physician inpatient charges for a lens procedure averaged $1,350.

This would become the rate to be disbursed for all discharges in this

category. For a given discharge, further assume the following submitted bills

(col. 1)

:

Bills DRG Average ADJl
( 1350/1475)

ADJ2
(1350/1225

)

PAYl
(ADJl)

PAY 2

(ADJ2)

Head Surgeon
(attending

)

$1,250 $1,000 .915 1.102 $1,144 $1,102

Assistant Surgeon 100 . 915 1. 102

Anesthesiologist 200 200 . 915 1.102 183 220

Routine Visits 25 50 .915 1. 102 23 28

TOTAL
(Adj. Total)

$1,475
(1,225)

$1,350 $1,350 $1,350

*It only makes sense to use total charge screens when a particular type of

service is billed rather than actuarial averages because actuarials include a

likelihood-of-service weighting. For example, it makes no sense to pay an

assistant surgeon $100 if he submiits a $200 bill simply because assistants are
used only half the time on average. Presumiably, the head surgeon has asked

the assistant to participate and thus should be liable at least for the

average total charge for this service.
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The designated attending physician in this case is the head surgeon, although

this would not have to be the case. He/she has subrpitted a bill of $1 , 250 ; no

assistant surgeon was used; the anesthesiologist billed $200; and the

patient's family physician billed $25 for routine inpatient visits. The total

comes to $1,475, or $125 above the allowed rate (see col. 2). The head

surgeon has billed $250 more than average, but saved $100 (relative to the

average) by not using an assistant. He/she also "saved" $25 on routine visits.

Two pro rata adjustment methods seem reasonable to consider:* (a) simple

pro rating ; and (b) pro rating with fee screens . Under the first rriethod, all

submitted bills are pro rated , or rescaled, to the actuarial DPG average,

$1,350. In our example, this requires multiplying all bills by the ratio,

ADJI = $1 , 350/$l , 475 = .915, producing payment schedule, PAYl. Adjusting only

for the $1,350 limit, the head surgeon would receive $1,144; the

anesthesiologist, $183; and the family physician performing routine visits,

$23. The head surgeon would enjoy $144 more than the $1,000 average for

his/her service, but $106 less than the $1,250 bill he/she submitted. This

extra amount would come primiarily from not using an assistant surgeon ($100)

with $17 (=$200-183) from the anesthesiologist and another $27 from lower

routine visit charges. The anesthesiologist would receive only $183, not the

full $200 average, even though his/her bill conforms to the average charge for

this service. Even more punitive given his low charges to begin with is the

$2(=$25-23) discount on the family physician's charges. This anomaly is due

to "overcharging" by the head surgeon.

In the second adjustment for overcharging, the surgeon's charge would be

scaled back to the average $1,000 charge for his/her component of the DRG,

producing an adjusted total bill ($1,225) and a new adjustment factor

(ADJ2 = 1.102) and a new schedule of paymients, PAY2. ADJ2 would apply to the

surgeon's constrained, $1,000 limit, and to the unconstrained bills of other

*A third method would apply the pro rata adjustment to individually submitted
bills with a service-specific limit. Thus, if ADJ1( $1 ,350/$! , 475 ) =. 915 , each
physician's charges would be scaled down by this amount, then further
constrained to the comiponent's actuarial average. Under this method, no

physician, including the attending, could "win", but several could lose,

robbing the method of positive efficiency incentives. If the pro rata screens
were applied only to non-attending physicians, the method would devolve into

the Absolute Residual method with total charge screens.
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physicians. The head surgeon receives only $102 more than the average while

the anesthesiologist and the family physician also share in the savings from

not using an assistant surgeon ($20 extra for the anesthesiologist; $3 for the

regular physician). Because the head surgeon's allowable of $1,000 is 81.6

percent of the $1,225 adjusted total bill, he/she receives $102 of the $125 in

total savings from not using an assistant or incurring routine visit costs.

Thus, under Pro Rata Residual , the attending's share of any savings on

other physicians is shared with his/her colleagues and can result in very

different allocations than lump-sum or absolute residual methods. In our

example, the head surgeon would have received $125 less than his/her full

charge ($1,125 = $1 , 350-$200-$25 ) under either the lump-sum or absolute

residual method. This is a bigger discount than under sim.ple pro rating but a

smaller one than under screened pro rating .

What if the surgeon had only billed $800 instead? Total bills would have

been $1,025, ADJl = ADJ2 = $1,350/1,025 = 1.317, and his/her payment would

have been $1,054, or $254 more than actually billed. This is still much less

than under Lump-sum or Absolute Residual , however. The anesthesiologist's

payment would also rise to $264 due to the surgeon's lower billing rate as

well as the absence of an assistant surgeon; the family physician's payment

would rise to $33. Where attendings (or any other physicians) charge less

than the DRG average, all other physicians share in the economy.

What if the anesthesiologist had billed $300 instead of $200 with all

other bills originally unchanged? The adjusted total bill would be $1,225

($1,000 + $200 + $25), ADJ2 = 1.102, and payments would be $1,102, $220, and

$28 as in PAY2. Here, the anesthesiologist receives $20 more than the DRG

limit for his/her services, but not because of overcharging. Rather, the $20

bonus again comes from the head surgeon not using an assistant surgeon and

incurring only one-half the average routine visit costs. The anesthesiologist

is neither penalized nor rewarded for overcharging.

Finally, note that where the surgeon used no other inputs (obviously

impossible unless the anesthesiologist is salaried by the hospital), the

effect of the pro rata adjustment is to guarantee the surgeon $1,350, which

seems appropriate.
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2.3.2 Paying the Medical Staff

Next, consider four ways in which carriers could pay the medical staff as

an entity although the first (IPA Pro Rata) effectively becomes a version of

the Pro Rata Pesidual method if a case-specific adjustment factor is used for

disbursement

.

(4) IPA Pro Rata Payment

Under this method, each hospital's medical staff would be treated much

like an IPA with individual physician billings accumulated in separate

accounts by the carrier. A total "Medical Staff" account would also be

credited based on the actuarial value of each physician dRG, e.g., $1,350 per

lens procedure, adjusted for copays. Periodic disbursements from the total

staff account would be made to individual physicians based on either (a)

actual billings as with an IPA, or (b) number of services. Where total

rriedical staff credits deviated from the sum of individual accounts,

disbursements would first be pro-rated. For example, if actual total billings

were $100,000 based on 100 discharges and allowed physician DRG charges for

these patients were $90,000, then each physician's payment would be reduced 10

percent. If actual billings were only $80,000, then disbursements would be

adjusted upwards by one-eighth.

Because individual physicians would have incentives to set arbitrarily

high charges to maximize their share, each physician's billings could first be

adjusted to reflect average unit prices. A $1,250 bill from a surgeon

performing a lens procedure, to use the previous example, could be capped at

the $1,000 average, then included in the proportional distribution formula.*

What distinguishes this Medical Staff IPA Pro Rata from a Direct Physician

Pro Rata Residual method is that periodic payment is now made to each

physician based on a staff-wide pro rata adjustment factor rather than one

*This could also be accomplished to a first approximation if the carrier
continued to screen individual charges and applying the prevailing limit as an
upward bound. A drawback to this is the maintenance of CPR data reporting and

statistical manipulation which is very costly.
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that varies with each admission. Hence, it would be possible for physicians

involved only marginally in a given case to receive less than the DPG

actuarial average if the average, staff-wide adjustment factor were less than

1.0. It would also be possible for physicians involved very intensively in a

case to be scaled down far less than necessary to stay within the DRG

payment. The net effect is to pool risk for intensive cases across the entire

medical staff; inevitably, it also pools the costs of those attendings

unwilling to act as prudent case managers.

( 5 ) IPA Pro Rata Bonus

A more typical IPA method would hold back a small percentage of DRG

payments to produce a bonus pool. (No losses pool per s e would be necessary

if all carrier payments were immediately scaled to actuarial DRG rates.) The

medical staff presumiably would allocate bonuses based on individual physician

contribution to the overall staff goal of cost control, viz . , staying within

the DRG allowables. Thus, attending physicians whose aggregate DRG physician

bills were less than allowed payments would enjoy a share of the bonus pool,

say, proportionate to their number of admissions.

For example, assume a 5 percent bonus pool on 1,000 admissions that

resulted in $2 million in allowed payments. The pool would amiount to

$100,000. If one physician were responsible for 10 percent of the 'below

cost" admissions, he/she could receive $10,000 extra at period's end. All

physicians would have their initial payments reduced by 5 percent in order to

pay for these bonuses.

( 6 ) Unique Payment

A third alternative would permit each hospital's medical staff to propose

its own allocation algorithm to the carrier, either that or actually take

control of the periodic disbursements. This could permit more flexibility in

rewarding or penalizing certain members of the staff. It would also put the

staff in a more personal, contentious position in determining "winners" and

"losers".
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( 7 ) Coinbined Physician-Hospital Payment

Medicare could go a large step further and pay the medical staff for both

the physician and the hospital care in one lump-sum. The staff in turn would

disburse payments to their hospitals according to a predetermined

arrangement.* Paying the staff, rather than individual physicians, allows

them as a group to pool risks of long, complicated stays, assuming they

negotiated a per diem rate. They would still be at risk for more intensive

(per day) and/or extensive (longer stays) care.

2.3.3 Paying the Hospital

A third possibility would involve paying the allowable physician DRG

amount to the hospital on a periodic basis rather than directly to physicians

or the medical staff. This would be the converse of the previous option (7).

To be different, its distribution would have to be under the control of

hospital administration; otherwise it would devolve into one of the two

previous general methods.**

This method would likely result in either an all-salary mode or individual

contracting with physicians along the lines hospitals do now with

radiologists, pathologists, anesthesiologists, cardiologists, neurologists,

etc. In the past these contracts have been either a straightforward salary or

*We have not considered such a financial arrangement at the individual
physician level because of the administrative burden involved and the

financial risk to physicians. Given the hospital's almost complete lack of

control over inpatient care, it seems highly unlikely they would be willing to

agree to per case rates which put it at risk for long stays. On the hospital
side, they would have to negotiate per diem payment rates with each admitting
physician. On the physician side, they would be open to enormous losses for

complicated, long-stay patients unless total admission rates were negotiated.

**It could anyway if the hospital chose to use, say, a Kedical Staff IPA

approach, but this is unlikely given asymimetric interests arising from

hospitals' desires to reduce ancillary use and at least some physicians'
desires to maintain it.
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some percent of gross or net department billings. The pendulum has swung

towards f ee-for-ser vice contracts, essentially giving the physician a

franchise right to bill patients in turn for treating all patients in the

hospital--at least for a specified set of hours.

(8) Salary

Hospitals could simply put all staff physicians on salary. This

reproduces the traditional hospital HMO model with its unique incentive

structure.

( 9) Fee-for-Service Pro Rata Payment

Fee-for-ser vice contracting, on the other hand, could be analogous to pro

rata payment except that physicians bill the hospital at negotiated rates and

the hospital receives the actuarial DRG rate which it then distributes to

individual physicians in pro rata amounts based on relative billings. Because

this is no different than direct physician pro rata residual, it is of little

interest. The hospital is simply taking over the disbursement burden of the

carrier.

A material difference could arise if the fees per service negotiated with

physicians deviated from average fees. This could result in different

allocation percentages by, say, specialty where negotiated fees are

more-or-less marked down from the average. It could also produce extra

profits for the hospital.

( 10 ) Fee-for-Service Pro Rata Bonus Payment

Going a step further, bonus pools could be set aside to reward physicians

who reduced hospital costs through shorter stays and less ancillary use. In

this sense the pool would differ from that established for the Medical Staff

model. Allocations presumably would be based not on "physician savings" but

"hospital savings". For some decisions, the resulting incentive pool would

affect both in the same direction, e.g., shorter stays. Others, however,

could result in a substitution of hospital for physician inputs, e.g.,

nursing, leading to a different set of "winning" physicians.
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For example, a hospital could determine that the average institutional

cost of treating a particular DRG was $3,000 on a five day average stay. If

the physician discharged a patient in four days, he/she could be eligible for,

say, a 50 percent sharing of the $600 saved (ignoring marginal costs below

average costs). This might be offset to some degree by greater ancillary

intensity.

(11) Combined Hospital-Physician Payinent

There is yet another alternative receiving serious consideration, called

the MeSH, or Medical Staff Hospital joint venture (Ellwood, 1983; LaViolette,

1983). This involves the hospital administration and medical staff forming a

separate legal corporation to jointly manage the institution, with physicians

having an explicit vote in hospital policy and a financial risk in its success

or failure. Such a structure would greatly simplify Medicare's arrangements

by delegating payment to a single entity, the MeSH. How this entity would

then disburse physician payments is still of considerable interest given the

effects that payment has on admdssions rates, length of stay, and ancillary

intensity. Most of the likely options have already been discussed, with

Hospital Fee-for-service Pro Rata Bonus Payment particularly germane.

2.4 Incentives Under Alternative Payment Modes

2.4.1 Direct Physician Payment Modes

The attending lump-sum and absolute residual payment methods would

engender similar incentives regarding physician and hospital use (see Table

2-2). The attending physician in either case would have strong incentives to

reduce inpatient physician consultations and to use hospital employees more as

a free good substituting for their own time. (Hospital emiployees include not

only nursing staff, but internists and residents, as well as any salaried

physicians such as pathologists.) This could raise hospital costs per day

(and possibly per admission ). The effect on admissions rates is unclear.

"Low cost" attendings would have incentives to admit more patients while "high

cost" attendings would be encouraged not to take responsibility for admitting

more serious cases (unless they changed their practice mode). Assuming all
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complicated cases eventually receive hospital care, the improved profitability

of low cost cases would likely result in overall higher admissions rates .

Length of stay and ancillary, physician-related, services per admission

would fall, although this depends on the DRG production function. If more

ancillary care significantly shortened stays, the savings of physician inputs

on an extensive basis (i.e., per admission) could more than offset those

provided intensively (i.e., per day). This may be especially true in the East

and North Central regions where lengths of stay are very long.

Non-attending physicians, however, would have every incentive to maximize

charges and ancillary use if called in on a case, for if they generated costs

less than the maximum DRG allowable, any savings would go to the attending.

It is unknown how successful attending physicians could be in controlling

utilization under this pressure. While not a problem for DRG payment in the

short-run, this perverse incentive could inflate the rates upon recal ibration

in the long run.

Incentives to conserve on physician inputs under the Pro Rata Residual

method are more complicated. As described in Section 2.4.1 (4), all

physicians involved in a case would share in any savings or losses. Thus, the

attending still has a strong incentive not to use certain types of inputs,

e.g., assistant surgeon, cardiologist, but it is attenuated by proportional

sharing among his/her colleagues on a case. Whereas under the absolute

residual method a dollar saved on, say, radiology, is a dollar of extra

income, the same is not true when pro rated across remiaining physicians.

(Remember the anesthesiologist who received $20 more than he/she charged as

his/her share of the savings from not using an assistant surgeon.) Thus, pro

rata residual incentives to conserve on other physician services are not as

strong as under lump-sum or absolute residual payment. Similar conclusions

obtain regarding other physician cost-saving decisions, e.g., LOS and

ancillar ies

.

It is also interesting that under pro rata residual the attending

physician has an asymmetric incentive to either use no other physicians or to

include several others. In the former situation, the attending keeps the

entire DRG payment, avoiding any sharing. This happens very rarely in

hospital care, however. More likely is the case where two or more physicians

are involved. Under this scenario, additional costs of another consultant are

pro-rated across those already involved. Thus, the $200 assistant surgeon may

cost the head surgeon only $150 after pro-rating the extra costs across the
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anesthesiologist and radiologist. The incentive remains not to use an

assistant, but it is not as strong as under the first two methods.

The incentive to conserve on other physician inputs completely disappears

when charges for each service equal or exceed the DPG average. Each physician

will receive the ceiling allowance, no more no less. The attending physician,

therefore, can once again treat additional physician input as a free good,

with non- attendings bearing the risk of extra utilization.

Physician direct payment modes raise many serious questions

above-and-beyond any financial considerations. First, the lump-sum and

absolute residual methods put attendings, consultants, and other physicians,

like radiologists, at odds. Attendings do not always want to negotiate fees

with their colleagues or monitor their performance. Nor is it clear that a

single attending always has total control of a patient's care during a lengthy

admission. Once "turning the specialists loose," it may be impossible to

control the extent of their activities, either due to lack of specialized

knowledge or for more personal reasons. Expecting the attending physician to

act as an omnipotent, omniscient case manager may be unrealistic. The pro

rata residual method is somewhat better in this regard as all participating

physicians share in any cost savings and should not feel as compelled to run

up large bills for their services.

Another problem with implicitly raising the price of physician services to

individual attendings is that it can erode the physician-patient relationship,

a relationship built in no small part on treating other medical input prices

as exogenous.

"Patients want their physicians to focus only
on the problem of their health, not on
questions of cost. The prices the doctor faces
must appear to be arms-length prices."
(Detsky, 1978, p. 102)

Direct physician payment methods may raise suspicions in patient's minds of

skimping on specialists, etc. which can be counterproductive. It may also be

unrealistic to expect attendings to bear the full burden as society's agent —
particularly when it comes to acute care situations. It is one thing for

society to criticize physicians for letting financial interests sway decisions

in favor of more care; it is quite another for patients to believe, however

wrongly, that their own physician is making money by not using other physician

services

.
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2.4.2 Medical Staff Payment Methods

Under a simple IPA Pro Pata payirient to the medical staff, the use of a

staff-wide adjustment factor results in uniform reductions in bills (unless

additional, procedure-specific fee screens are used which is likely). The

staff as a group therefore has incentives to keep physician charges down, but

not individual attendings. An attending physician incurring twice the DRG

average would be scaled down only to the staff-wide average. Under a

staff-wide pro rata method, attendings would have little incentive to use

consultants more sparingly because their cost would be shared across the

entire staff. Admittedly, the incentive would still be negative relative to

the current system (after all they would share, say, 1/100 of total staff

costs) but highly attenuated.

This "tragedy of the commons" is the fatal flaw in simple IPA

arrangements, a flaw that has been addressed through a bonus system tied

explicitly to overall staff goals. If low cost physicians were given bonuses

tied to less physician use, then the obverse of the simple IPA incentive

arrangement occurs; that is, the high cost physicians contribute to the

bonuses without sharing in them. The carrot of lump-sum payments for

conservative physician use should result in substantial reductions in

consultations and ancillary physician services, how much depending on the size

and distribution of the bonus percentage. If a 5 percent pool were spread

across many low-cost physicians, it may amount to less additional income per

physician than if they had been paid directly an average lump-sum upon

discharge. If spread across only a few, on the other hand, the 5 percent pool

could vastly exceed any aggregate lump-sum residual to a single physician, and

hence result in even more powerful incentives to conserve. For exam.ple,

physicians may know beforehand that roughly $100,000 (5% of $2 mdllion in

allowable payments) will be divided among physicians on a pro rata basis only

for below-average-cost admissions. If only a few physicians ever qualify for

the pool, the returns would be great while if all reduce their costs

dramatically, the pro rated returns would be disappointing. Of course, the 5

percent pool could also be expanded if total billings actually fell short of

payment

.

That bonus pools could result in severe reductions in physician use

presents an interesting problem to the miedical staff, one that could

eventually lead to a "unique" allocative method. Dynamic competition among
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attendings to lower costs per case could reduce overall medical staff incomes

to a point unacceptable to the majority of physicians. Non-attending

specialists, such as radiologists and anesthesiologists, would be most

affected, but the consulting income of other attendings could also suffer

through fewer referrals. Exit of high cost attendings, consultants, and

hospital-based f ee-f or-service physicians, furthermore, could threaten the

quality of care, having negative side-effects on a hospital's demand. A

stable equilibrium could naturally arise as the result of staff turnover, but

it is more likely that revised disbursement algorithms protecting disgruntled

groups would be voted in beforehand. This could arrest any cost saving

measures of attendings — possibly depriving physician DRGs of nearly all of

their potential.

A combined Part A plus Part B payment to the medical staff allows

physicians more alternatives to recoup losses due to excess use of physicians

alone. Incentives to cut hospital costs through shorter stays would be

reinforced when the hospital payment is also made to the medical staff.

Because these savings generally dominate physician bills and have not been

shared by the staff heretofore, most of the change should come at the

institutional level with less need to reduce complementary physician input.

It also seems clear that overall admissions should rise given the extra

financial incentives physicians would have -- assuming, of course, that

lengths of stay and ancillary costs would fall enough to make them profitable.

Lengths of stay should be particularly sensitive to this combined mode

given the potential dollars involved. How attendings would treat the hospital

employees, such as nurses, is less clear, but physicians would have a greater

incentive to conserve on hospital inputs than under the separate IPA payment

modes. This incentive, according to Pauly (1980), would be inversely

proportional to the size of the medical staff, as any cost savings on the

institutional side would be shared by all physicians unless a special bonus

arrangement were established — a possibility considered in the next section.

2.4.3 Hospital Payment Methods

If payment to the hospital for physicians' services resulted in all

medical staff being salaried, an unlikely but conceivable arrangement in some

cases, then an HMO incentive structure arises. Under a fixed payment per week

or month, physicians would have no incentive to refrain from using other
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consultants or hospital staff, nor would they have any particular incentive to

admit or cut back on "free" ancillaries. On the other hand, they would no

longer gain from longer stays, which should shorten somewhat.

The principal advantage to the hospital in salarying physicians is the

financial control they would have. High cost physicians could be ordered to

change their practice behavior or be dismissed, while the number of

specialists could be limited. The big area of HMO savings, i.e., reduced

admissions, would not be achieved under this mode, basically because Medicare

is paying the hospital only when a beneficiary is admitted. Wi t hi n-hospi tal

HMO savings due to efficient practice are relatively minor (Luft, 1981).

Other payment modes, however, may be more successful in achieving hospital

goals while being more palatable to physicians. In particular, the hospital

could sign physician f ee-for-service pro rata contracts with bonuses for more

admissions, shorter stays, etc. These contracts would not discourage work

effort while avoiding the perverse incentives of a fixed salary. The effect

of the bonuses would reinforce incentives in a physician DRG system to shorten

stays and reduce ancillary use. Unfortunately, it would also encourage

admissions, which is in the hospital's interest but undesirable from a

societal perspective. This coincidence of interests would be a serious

concern to policy makers.

The last method, the MeSH, is a compromise between paying either the

hospital or the medical staff the combined Part A and B DRG payment.

Physicians would become partners in the management of inpatient care, likely

enjoying partnership shares. In other firms these shares are a combination of

base salaries plus year-end bonuses based on billings, seniority, and

contributions to partnership goals, inter alia . Any base salary might be hard

to determine for the original medical staff that works in the hospital only

sporadically depending on patient needs. Bonuses therefore would likely play

a much larger role than if all physicians were fulltime employees.

Heavy reliance on bonuses would devolve into a f ee-for-service pro rata

bonus system except that physicians would have a much larger say in the

allocation mechanism. Emphasis on shorter stays and reducing institutional

costs would probably be less, although still considerable even compared to the

current PPS incentive.
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3.0 METHODS

3.1 Data Sources

Our eiiipirical analysis of physician DRGs rests primarily on two data

bases: Medicare Part A and Part B claims for New Jersey and North Carolina.

The analysis is based on all Medicare hospital admissions in these two states

for the 1982 calendar year. These data include both aged and disabled

enrollees.

The ability to merge hospital and physician claims at the patient level

provides us with a unique data base. There are several disadvantages to using

either hospital or physician claims alone for in-depth analysis of physician

DRGs. First, Part A claims lack the procedural detail necessary to completely

classify admissions into DRGs (Pettengill and Vertrees, 1982).* Second, they

do not provide information on physician utilization and charges. Third,

hospital claims obviously include no data on pre- and post-hospital

utilization. Physician claims provide all of these missing data elements.

They are limited, however, as a sole data source. Most important, they do not

include physician services paid directly to the hospital. Thus, physician

charges for certain key specialty groups, such as radiology, anesthesiology

and pathology, would be underestimated. The magnitude of the underestimate

varies systematically by hospital (as hospitals vary in their contracting

arrangements with physicians)

.

The task of merging physician claims to a hospital admission proved to be

monumental, but definitely feasible. For every hospital claim, there was an

average of 10 physician bills related directly to that hospitalization. We

developed a number of algorithms for aggregating these multiple physician

bills up to the patient (or admission) level. This required considerable

sorting and merging through hundreds of thousands of claims.

The various sources for these claims are shown in Table 3-1. Prudential

Insurance Company is the Part B carrier for both states. Prudential is also

the Part A intermediary for approximately one-fourth of the New Jersey

Beginning January 1, 1983, hospitals are required to report secondary
diagnoses and additional surgical procedures, so this detail will be available
in the future.
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hospitals, while Blue Cross of New Jersey is the intermediary for the

remaining hospitals. Blue Cross of North Carolina is the Part A intermediary

for that state. The presence of multiple fiscal agents, each with its own

medical procedure coding and claims processing systems, made creating

compatible patient records that much more difficult.

TABLE 3-1

CLAIMS DATA SOURCES FOR PHYSICIAN DRG PAYMENTS

Part A Part A

Inpatient Part B Outpatient

New Jersey Blue Cross of NJ Prudential Blue Cross of NJ

Prudential Prudential

North Carolina Blue Cross of NC Prudential Blue Cross of NC

We began with over 280,000 Medicare hospital claims in North Carolina and

approximately 313,000 in New Jersey. The number of physician claims was

substantially larger, equaling nearly 4.9 million and 6.7 million in North

Carolina and New Jersey, respectively. Part A Outpatient Department (OPD)

claims numbered 1.1 million in New Jersey and only 139,864 in North Carolina.

These Part A and Part B claims can be merged to create an extremely rich

data base which includes not only inpatient billing data (charges and

utilization) but other information about the services provided by hospitals

and physicians immediately before, during, and after an inpatient stay. The

following types of information were available from the hospital claims:

• patient ID (HIC Number);
o hospital ID;
© date of admission and discharge;
• age and sex of patient;
© primary surgical procedure;
• primary diagnosis;
• secondary diagnosis (for New Jersey only); and

o total charges by service category (e.g. routine days, ICU,
laboratory, operating room, etc.).
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On the physician side, the following data elements were available:

• patient ID (HIC Number);

• physician ID;

• location of service (hospital, office, etc.);

• date of service;
• physician specialty;
» type of service;
© reasonable charge; and

whether the physician accepted the claim on assignment.

The following section describes in detail the steps involved in creating the

two data bases.

3 . 2 Constructing the Merged Hospital-Physician Data Base

3.2.1 Overview

Creating two state data bases, which include not only hospital claimiS data

but also all physician services associated with those admissions, was not a

simple task. Even before the hospital and physician claims could be merged,

several rounds of cleaning and editing of the data had to be completed.

Figure 3-1 presents a condensed view of the sorting, aggregation, and mierging

process that was undertaken on both New Jersey and North Carolina data files.

The actual numibers of Part A and Part B claims which were used to construct

the merged hospital-physician data bases are shown in Table 3-2.

3.2.2 Hospital Claims

We began by looking at all the Part A hospital admissions in each state.

A computer tape containing all the HIC Numbers appearing on the hospital

claims was made and sent to the Part B carrier in order to extract all 1982

Part B claims corresponding to those patients being admitted. A number of

hospital claims were automatically dropped from the analysis because they

belonged to people covered under the Railroad Retirement System and for whom

we did not have Part B bills. (A separate carrier is responsible for these

claims nationwide. ) We were left with over 306,000 hospital admissions in New

Jersey and 272,000 in North Carolina.
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FIGURE 3-1 FLOW CHART OF MERGING MEDICARE PART A AND PART B CLAIMS DATA

PART A PART B

ALL 1982 PART A
HOSPITAL CLAIMS

ALL 1982 PART A
OPD CLAIMS

DROPPED RAILROAD
RETIREMENT CLAIMS

ALL 1982 PART B
CLAIMS

SELECTED CLAIMS
FALLING WITHIN
7 DAY TIME WINDOW

SELECTED CLAIMS
FALLING WITHIN
7 DAY TIME WINDOW

AGGREGATED OPD
CLAIMS TO

ADMISSION LEVEL

RAN YALE GROUPER
ON HOSPITAL CLAIMS

AGGREGATED PART B
CLAIMS TO

ADMI SSION LEVEL

MERGED PART B
AND OPD CLAIMS

MERGED
HOSPITAL AND PHYSIC IAN

CLAIMS
DROPPED CASES
WITHOUT ANY
PART B CLAIMS

RECLASSIFIED
MEDICAL ORGS TO
SURGICAL ORGS

DROPPED CASES
WITHOUT ANY
ATTENDING MD

REPLACED MISSING
X-RAY AND ANESTH
PART B CHARGES

SCREENED
SURGICAL ORGS

MERGED HOSPITAL
COSTS FROM MCRs

FINAL AGGREGATE
HOSPITAL-PHYSICIAN

CLAIMS FILE
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TABLE 3-2

DATA FILE CREATION FOR MERGED HOSPITAL-PHYSICIAN FILES

HOSPITAL CLAIMS DATA Nev Jersey

Number of 1982 Hospital Claims 313,573

Number of Railroad Retirement Claims 6,932

Remaining Number of Hospital Claims 306,641

North Carolina

280, 720

- 8,459

272,261

PHYSICIAN AND OPD CLAIMS DATA

Number of 1982 Part B Claims

Number of Part B Claims Falling
Outside 7 Day Time Window

Remaining Number of Part B Claims

6,724,639

3,362,613

3,362,026

4 ,899,577

-2,197,741

2,701,836

Number of 1982 OPD Claims

Number of OPD Claims Falling
Outside 7 Day Time Window

Remaining Number of OPD Claims

Number of Part B & OPD Claims
Aggregated to Admission Level

1,101,129

- 802, 604

208,525

294,627

139,864

112,005

27,859

260,836

MERGED HOSPITAL-PHYSICIAN FILE

Number of Hospital Admissions

Number of Admissions without
Any Part B Claims

Number of Admissions without
an Attending Physician

306,641

-12,968

-21,586

272,261

-12,428

-22,194

TOTAL NUMBER OF ADMISSIONS 272,087 237, 639

Source ; Medicare Part A and Part B claims from. New Jersey and North Carolina,
1982.
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The Yale Grouper program was applied to these remaining hospital

admissions in each state. This software package placed each patient admission

into one of 467 DRGs based on diagnosis and surgical procedure performed, if

any. Those cases having diagnoses which did not match the surgical procedure

listed on the hospital record were placed in DRG 468. Ungroupable cases or

ones that lacked adequate information went into DRGs 469 and 470.

3.2.3 Physician and OPD Claims

At this point, our attention turned to the physician and Part A OPD claims

data. We wanted to combine all physician claims related to an admission

together with the hospital claim. This provides us with a much clearer

picture of what is happening to a patient during any one hospitalization in

terms of overall service charges and utilization. We were also interested in

looking at services provided either by physicians and/or hospitals (OPD

clinics) before and after inpatient admissions. This is a special concern,

given the potential for cost-shifting under a physician DRG payment program.

This could take the form of shifting diagnostic tests and other services from

the hospital to an ambulatory setting.

Three time windows on either side of the hospitalization were considered:

7 days, 14 days, and 30 days. Ambulatory physician charges were compared for

each time period for two surgical DRGs (#161 - hernia repair, and #197 -

cholecystectomy) and two medical DRGs (#395 - anemia; and #403 - leukemia).

The majority of charges (two-thirds or more) were incurred within the seven

days immediately before and after hospitalization. Because we were more

concerned with avoiding unrelated physician services than with obtaining 100

percent of charges associated with the inpatient stay, we elected to use the

more conservative seven-day time window.

All Part A OPD and Part B physician claims occurring seven days before or

seven days after an admission were selected off the data files. This was, of

course, in addition to any physician claims billed for services performed

during the hospitalization.* These claims were then aggregated to the

admission level in preparation for merging to a hospital admission.

*Any admissions which occurred either during the first week in January or the
last week in December were dropped from the analysis since a full accounting
of pre- and posthospitalization care would technically be impossible, as we

only had 1982 data.
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3.2.4 Merged Hospital-Physician Files

The next step involved matching the physician (and OPD ) claims which were

aggregated to the patient (or admission) level with the hospital admission

itself. The merged was based on the patient's HIC number and dates of

admission and discharge. While this may sound like a simple task, it involved

a considerable amount of sorting which was both time-consuming and costly.

There were instances when a hospital admission did not have any

corresponding Part B (or OPD) claims. Several factors could explain why this

happened. First, the patient may have been admitted to a teaching institution

and treated by interns, residents and/or salaried staff physicians. Hence, no

physician claims would have been submitted for reimbursemient . Alternatively,

the patient could have been admitted by a physician who actually practices in

another state and thus, he/she would submit their claims to the other state's

carrier for reimbursement. Still another reason for the absence of Part B

activity is simply that these patients did not have Medicare Part B coverage.

Based on national statistics (Muse and Sawyer, 1981), four percent of those

enrolled in the Part A Medicare program in 1979 were not also enrolled in the

Part B program. Our claims mirrored this with roughly four percent of the

admissions in both North Carolina and New Jersey lacking physician data.

These cases were dropped from the analysis.

3 . 3 Cleaning the Merged Hospital-Physician Data Base

Once we merged the hospital and physician claims, several editing

procedures were conducted to ensure that both state data bases provided us

with statistically reliable estimates. We had to address a series of

methodological issues and the subsections to follow present a detailed

accounting of each issue.

3.3.1 Identifying the Attend i ng Physician

Since the attending physician is not identified on the hospital claim (and

physician claims include the services of multiple physicians), we developed

the following conceptual definition of attending physician. For surgical

DRGs, the attending was defined as the surgeon who performed the procedure

that led to that DRG classification. For medical DPGs, the attending

physician was defined as the physician billing for routine hospital visits.

Operationalization of these definitions proved to be somewhat less

straightforward, however.
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Take the surgical DRGs, for instance. Identifying the attending physician

was complicated by the presence of two completely separate surgical procedure

coding systems in Parts A and B claims data. Hospitals in both states use the

ICD-9 coding system which is also the only system recognized by the Yale DRG

Grouper computer program. The surgical procedure codes appearing on the Part

B claims were state-specific coding systems. Thus, in order to correctly

identify the attending physician for each surgical admission, these

state-specific codes had to be translated into the comparable ICD-9 procedure

codes. This task required the expert knowledge of an Accredited Records

Technician (ART) who literally translated the thousands of Part B surgical

codes to ICD-9 codes. A final step involved matching the state-specific codes

to the DRGs themselves base on the transformed ICD-9 codes. This was made

possible by a "DRG-Finder" software package which identifies all ICD-9

procedures for each surgical DRG. The programmer was then able to take a

surgical admission and scan through a list of state-specific codes in order to

identify a surgical procedure included in a particular DRG. Once a procedure

was found in the Part B claims that matched one on the list, the physician who

performed the surgery was labelled the attending physician.

For the medical DRGs, identifying the attending physician also was a

little more difficult than anticipated. In many cases, there were often

several physicians providing routine care during a hospitalization. Just who

should we identify as the attending physician when there are two, three or

even four physicians assuming some sort of responsibility for the patient? We

wanted to identify the attending physician who was most intensively involved

in the care of the patient. We could have chosen the physician having the

greatest number of routine visits. However, for our purposes, we selected the

physician having t he greatest airiount of Part B charges for routine hospital

care as the attending physician. By doing so, we essentially bias the choice

of attending physician toward the more specialized physicians. However,

information on the other physicians was saved on our analytic file in order to

make comparisons in the magnitude of care given to a patient.

There were a number of admissions in both states where an attending

physician could not be found. One reason, which was mentioned earlier, could

be that these patients were treated in teaching hospitals and hence, no Part B

claims were submitted. Another reason could be that these patients, more

often than not, die after being admitted to the hospitals. Both reasons.
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however, were not overwhelmingly evident when these cases were analyzed.

Roughly eight percent of North Carolina cases and seven percent of cases in

New Jersey were dropped because of the lack of an attending physician. This

left us with 272,087 admissions in New Jersey and 237,639 in North Carolina to

be used as the basis of our empirical analysis of physician DRGs.

3.3.2 Reclassifying Medical DRGs to Surgical DRGs

When the Yale DRG Grouper program was initially run on the Part A hospital

claims, only one-quarter of all cases in New Jersey and 16 percent of cases in

North Carolina were classified as surgical DRGs. Believing this was too low,

we sought to validate the nonsurgical DRGs based on our Part B claims.

Several discrepancies between the data contained in the Part B claims and

those found on the hospital claim were found. For a number of medical DRG

cases, we found that hospitals did one of the following:

(1) reported an unintelligible ICD-9 surgical procedure;

(2) reported a surgical procedure using the carrier's Part B coding
system; or

(3) neglected to report any surgical procedure.

In all of these instances, the Yale Grouper program did not recognize the

procedure as a surgery and classified the admission as a medical DRG. We

corrected this, using the Part B claims data. More specifically, we were able

to look at the procedures performed by physicians on patients in medical DRGs

and reclassify them into surgical ones when appropriate. This assumes of

course that the physician, rather than the hospital, was correct. Since the

physician is paid based on the surgery performed while the hospital is not,

this would seem to be and reasonable assumption. (Under the current PPS

system, we would expect hospital coding of surgical procedures to improved

markedly.

)

It was obviously impossible to manually review every medical DRG

admission. Instead, we chose to look at any surgery listed on Part B claims

which totalled more than $400. This conservative dollar airiount was selected

as a floor so that relatively minor procedures (e.g., hernia repair, operative

biopsies), but ones which qualified as surgery under the Grouper program

would not be overlooked. Certain diagnostic tests performed by physicians

would also be included (e.g., colonoscopy) by this dollar cut-off. Since the
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reclassification was being done by hand, these diagnostic procedures could be

identified, but ignored in the reclassification process. If the surgery

listed on the Part B claim was one that would have been classified into a

surgical DRG within the same MDC group but had not been because of poor

hospital data, we reclassified the case. If not, then the procedure was

inconsistent with the diagnosis and the admission was reclassified in DRG

468. There were fewer cases to reclassify in New Jersey (2 percent of cases

versus 8 percent in North Carolina), undoubtedly because hospitals there were

already under a DRG system and so the coding system was much more reliable.

For example, in MDC 2 (diseases and disorders of the eye) we found that the

majority of cases classified into medical DRG 47 (Other disorders of the

Eye), actually had a surgeon who submitted a claim for a lens procedure

performed even though the hospital claim had not recorded such a procedure.

These cases were moved from DRG 47 into the surgical DRG for lens procedures

(39). Once completed, the attending physician had to be changed from the

physician providing routine hospital care to the physician performing the

surgical procedure which reclassified the patient into the surgical DRG.

3.3.3 Additional Reclassification Issues

Another methodological issue concerned the existence of inconsistent Part

A and Part B procedure codes for some surgical admissions. In these cases, a

default condition in the computer program identified the attending physician

(surgeon) based on the most expensive surgery if the *DRG-cor rect" surgery

could not be found. This had the effect of introducing considerable "noise"

into those DRGs, as well as hampering analysis because the affected DRGs would

include clinically inconsistent data, e.g. a hernia repair DRG with a

surgeon's bill for cholecystectomy. No patterns existed in the reporting

inconsistencies which might have facilitated reclassification. We were faced

with a dilemma since we knew we could correct these inconsistencies by hand

yet it would be a time-consuming task. Since we were under such a strict time

schedule, we decided to simply move these cases to DRG #468. While this

inflates the number of cases originally classified into DRG #468, we felt it

would be better to keep the cases in the surgical DRGs as clean as possible at

the expense of making DRG #468 a "duirip" of cases containing inconsistent

information. Many of these cases would also have been classified as 468 by

the Grouper as well, however, since the surgeon's reported procedure was not

consistent with the diagnosis.
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A smaller problem but one which also occurred in the MedPar data was when

two surgical procedures were required to classify an admission into a DPG or

when a medical condition was delineated only by complicating condition and not

by age. Some surgical DRGs which require two procedures were not correctly

classified since the hospital is required to list only one surgical procedure

performed. We were able to reclassify these cases using the Part B claims.

For example, take a coronary bypass with a cardiac catheterization. The

hospital claims often recorded only the coronary bypass or the cardiac

catheterization but not both, resulting in incorrect classification by the

Grouper. Using the Part B claims we were able to identify if a patient

underwent both procedures based on the extensive detail of information

retained from the Part B claims.

Finally, the North Carolina Part A claims did not include secondary

diagnoses, so no information on complicating conditions was available. In a

few instances, presence or absence of complicating conditions is the sole

stratifier for a pair of DRGs, e.g. nonspecific cerebrovascular disorders

(DRGs 16 and 17). In this instance, all North Carolina admissions were

classified as DRG 17. In miost instances, however, the DRGs are stratified by

age and/or complicating conditions, and here we were able to use age alone

(generally 70 years or older vs. less than 70). For a Medicare population,

this distinction is probably sufficient in the vast majority of cases. As

will be seen in Chapter 4, the coefficients of variation (CVs) associated with

physician charges for these DRGs are not any larger in North Carolina than

those for the same DRGs in New Jersey (where the comiplicating condition

stratifier was available).

3.3.4 Replacing Missing Radiology, Anesthesiology and Pathology Part B Charges

Because of combined billing through the hospital. Part B charge data were

sometimes missing for hospital-based physician services, particularly

radiology, anesthesiology, and pathology. Under combined billing, the

hospital bills for both the Part A and Part B components of these services and

reimiburses the physicians on a predetermined contractual basis. To ignore

these services could distort physician DRG cost weights, especially for

surgical DRGs.

A sizeable proportion of surgical cases (16% in New Jersey, 40% in North

Carolina) had no Part B anesthesiologist charges, yet given the nature of the

surgery, we have to assume that anesthesia was used. In most of those
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instances, corresponding Part A anesthesia charges were present on the

hospital claim. We developed an algorithm to replace missing Part B

anesthesiologist charges as follows. For those cases with both Part A and

Part B anesthesia bills (the usual case), we constructed the ratio of Part A

to Part B charges at the individual DPG level. This ratio was then applied to

those cases with Part A charges only (i.e. those with combined billing).

Eased on these DRG-specific proportions, the presumed "Part B" component was

netted out of the Part A total and allocated to the physician DRG. For those

relatively few cases where neither Part A nor Part B charges appeared. Part B

anesthesia charges were replaced with the mean anesthesiologist fee for the

DRG.

A similar algorithm was used for missing Part B radiology charges, but

only in those cases where evidence existed from the hospital claim that x-rays

were performed approximately 89,000 cases in New Jersey and 49,000 cases in

North Carolina. If no radiology charges appeared on either the Part A or Part

B bills, we assumed that no x-rays were done and no values were imputed for

them.

Virtually no pathology charges appeared as Part B bills (less than 5% of

admissions). Imputing Fart B charges from ratios based on such a small number

of cases would have been too unreliable. Where Part B pathology charges did

appear, we added them to the Part A laboratory charges. This approach is also

consistent with recent legislation prohibiting pathologists from billing

Medicare for routine inpatient lab services.

3 . 4 Transformation of Hospital Costs

The final methodological issue that should be discussed is the adjustments

that were made to the hospital charge data. Since our objective was to

measure and compare relative resource use within and among patient groups

(DRGs) we wanted a similar measure for both the hospital and physician

com.ponents. We also wanted a hospital cost measure ccmiparable with that used

by the Medicare program. On the physician claims, reasonable charges

represent the amount paid by Medicare as well as the beneficiaries' share of

costs. Hospital claims data, however, are based on charges, not costs, and

therefore do not directly reflect resource utilization or what was actually

paid by Medicare. In order to transform charges to costs, we adopted the same

methodology used by Pettengill and Vertrees (1982) to determine cost weights

for PPS.
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3.4.1 Medicare Cost Reports

The data used to transform charges into costs and to devise cost weights

for the individual DRGs are the Medicare Cost Peports (MCPs) for the hospitals

in our two states. The MCR is an audited source of cost data which provides

the basis for setting the amount of Medicare's final payment for the

hospital. The most recent year of these data, FY1981, were used in the

construction of our cost-to-charge ratios and average per diem costs.

3.4.2 Constructing Reasonable Costs

Following the classification of each admission into one of the 470 DRGs as

described above, we used the following method to compute cost per case.

Step 1. Create an adjusted routine cost per day .

Multiply the number of days the patient spent in routine care by
the hospital's routine cost per day (RCPD) net of direct
teaching and depreciation,

where RCPD = Total Medicare Allowable Routine Costs
Total Medicare Routine Days

Step 2. Create an adjusted special care cost per day

Multiply the number of days the patient spent in special care by

the hospitals special care cost per day (SPCPD), net of direct
teaching costs and depreciation,

where SPCPD = Total Medicare Allowable Special Costs
Total Medicare Special Days

Step 3. Multiply the ancillary charges by the appropriate
departmental cost to charge ratio.

We combined cost and charges on the MCRs into the following five
cost centers:

Operating Room
Laboratory
Radiology
Anesthesiology
Other

These costs are also net of interns' and residents' salaries,
and depreciation.
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step 5. Inflate per diem rates to 1982 dollars.

The costs per day created in steps 1 and 2 above were inflated

to 1982 dollars using a state specific inflation rate calculated
based on the increase in total expense per day in short-term
general hospitals in the respective states as reported by the

American Hospital Association. The costs per day were also
adjusted according to the fiscal year dates on the MCR. For
example, hospitals reporting their fiscal year beginning July 1,

1980 and ending June 30, 1981 were inflated to represent
December 1981 dollars and then again to reflect December 1982
dollars.

Step 6. The adjusted cost per case (ACPC) is computed by

multiplying these components and summing :

1. The Routine Per Diem Cost x Routine LOS = Routine Costs

2. The Special Care Per Diem Cost x Special Care LOS =

Special Care Costs

3. Ancillary Cost/Charge Ratio x Ancillary Charge =

Ancillary Cost

Step 7. Adjust for indirect teaching costs .

The next step is to standardize the adjusted cost values from
step 6 for the gross indirect effects of variation in teaching
effort across hospitals. This adjustment is done by dividing
the cost from Step 6 by a measure of teaching activity (TEACH)
within each hospital.

This derivation of the adjustment is described in detail in

Pettengill and Vertrees. Suffice it to say that this adjustment
is equal to 1.0 where there are no interns or residents. A

hospital with .10 interns and residents per bed would have an

adjustment of nearly 6 percent (1.0569).

where TEACH = 1.0 + .569 *
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3.4.3 Missing MCR Data

There were several instances in both states where we did not have Medicare

Cost Report data. Generally these hospitals were specialty (e.g. eye and ear)

or psychiatric inst i tu t i t i ons whose MCRs are not computerized. For those

hospitals with missing cost data, we substituted state specific mean values

for each of the comiponents described above, i.e. radiology cost-to-charge

ratio, routine cost per day, etc. Hospitals were first stratified based on

urban/rural location and type of ownership (e.g. proprietary, private

non-prof i t , etc . ) .

Although we replaced cost data for 25 hospitals (of a total 155) in North

Carolina, these hospitals accounted for only 2.2 percent of total admissions.

Likewise in New Jersey, the 27 hospitals without MCRs (out of 121) admitted

only 1.6 percent of total admissions.

3 . 5 Sample Sizes and Description

The basic em>pirical analysis is based on all inpatient admissions in the

two states: 272,087 in New Jersey and 237,639 in North Carolina. For ease of

presentation, however, we focus in several of our chapters on 25 high volume

DRGs, which account for about a third of all Medicare admissions. In

selecting these DPGs, we also took the following criteria into account:

(1) The should represent both medical and surgical
conditions.

(2) The major MDCs should be represented (9 are included
here)

.

(3) Surgical DRGs should include both discretionary
operations, like lens procedures and nonelective
surgery, like bowel procedures.

(4) Medical DRGs should include both acute (e.g. pneumonia)
and chronic (e.g. diabetes) conditions.

(5) The DPGs should be ones treated by a wide range of

physician specialties.

Sample sizes for these DRGs are shown in Table 3-3.
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TABLE 3-3

SAMPLE SIZES FOR SELECTED DPGS

DRG New Jersey North Carolina

14

15

17

Specific Cerebrovasc Dis exc TIA
Transient Ischemic Attacks

Nonspecific Cerebrovasc Dis w/o CC

8,410
5,634

9 ft S

870

7,021

2, 767

1,216

39 Lens Procedures 8,378 9,398

Q Q

90

Pneumonia Age 70+ &/or CC
Pneumonia Age 18-69 w/o CC

4 , / / Z

840
4 , /14

1,401

115
116

Perm Pacemaker Implant w/AMI or CHF
Perm Pacemaker Implant w/o AMI or CHF

206
1,798

144
925

127 Heart Failure & Shock 15,964 7,711

1 2J- .J ^

133 Atherosclerosis Age< 70 w/o CC

7 ? ft!

638

6 044

2, 526

140 Angina Pectoris 9,488 4,547

±*i O

149

Wajor Bowei Frocs Age /ut i«/or lc

Major Bowel Procs Age<70 w/o CC 740

1 n c o
i , UDO

322

182
TOO183

Gastroenteritis & Misc. Dis Age 70 &/or CC
Gastroenteritis & Misc. Dis Age 18-69 w/o CC

6,413

1,919
8,316
3,822

195

196
197
198

Cholecystectomy w/CDE Age 70+ &/or CC
Cholecystectomy w/CDE Age<70 w/o CC
Cholecystectomy w/o CDE Age 70+ &/or CC
Cholecystectomy w/o CDE Age< 70 w/o CC

402
117

1,544
723

322
126

1,309
798

209 Major Joint Procedures 2,359 597

294 Diabetes Age 36+ 4,403 4,635

336

337

Transurethral Prostatectomy Age 70+ &/or CC
Transurethral Prostatectomy Age < 70 w/o CC

2,832
936

2,403
870

Source : Medicare Part A and Part B claims from New
1982.

Jersey and North Carolina,
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4.0 PHYSICIAN DRGS EXPLAINED

4.1 Overvi ew

Here, for the first time, we examine physician DPG payments, what they

look like and how much cost variation remains unexplained. For much of our

analysis, we focus on the 25 high-volume medical and surgical DPGs described

in Chapter 3. Together, these DPGs account for one-third of all Medicare

admissions in our two states. Complete detail on all 468 DPGs can be found in

the Appendices.

In this chapter, we seek to answer the following questions:

(1) Do DRGS successfully "define" packages of physician
services, or do we observe as much variation within DRG

as between? In particular, does the DRG classification
system yield groups of admissions that are as

meaningful for physician reimbursement purposes as

those for hospital payment?

(2) Do certain DRGs produce a more homogeneous package, in

terms of costs, than others, e.g., surgical versus
medical DRGs?

(3) What is the relationship between physician and hospital
DRG costs? Are the more expensive hospital DRG cases
also more costly for physicians?

(4) What impact does the removal of outliers have on

within-DRG variation? Is an outlier case under the

hospital PPS necessarily an outlier for physician
reimbursement?

4.2.1 Kow Much Does a Physician DRG "Cost" ?

Table 4-1 presents mean physician DRG paymients for our two states. New

Jersey and North Carolina. Mean "payments" are simply the average costs for

all physician services provided during the hospital stay. Physician costs are

defined as Medicare reasonable charges. (Because of the reimbursement ceiling

imposed by the prevailing charge limits, the use of Medicare reasonables

places an upper bound on physician cost variation.) Hospital costs by DRG are

Finally, and perhaps most important:

(5) How much of the variation in physician costs remains
unexplained by the DRG system?

4.2 Comparison of Physician and Hospital DRG Payments

4-1
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included for comparison. These costs are based on submitted charges which

have been adjusted to reflect Medicare operating costs using each hospital's

Medicare Cost Report. For ease of presentation, we refer to both the Part A

and Part B components as costs. In both instances, costs represent what the

Medicare program actually paid in 1982, including patient deductibles and

copays

.

In parentheses next to each DRG payment is its coefficient of variation

(CV). The coefficient of variation is defined as the standard deviation

divided by the mean; it provides a standardized measure for comparing

variation across groups with different means. Lower CVs indicate less cost

variability within DRG and hence imply greater homogeneity in resource use.

Mean payments vary across physician DRGs much as we might expect.

Pacemaker cases where the patient has an acute myocardial infarction or

congestive heart failure (DRG 115) cost $200-300 more to treat than pacemaker

cases with other diagnoses (DRG 116): $2594 vs. $2259 in New Jersey and $1715

versus $1571 in North Carolina. Similarly, cholecystectomies involving a

common duct exploration (DRGs 195 and 196) are more expensive admissions than

those without exploration (DRGs 197 and 198). Otherwise similar patients who

are 70 years and over or who have complicating conditions should also be more

physician-intensive, and hence be more expensive. For surgical DRGs, this

appears to be the case, but for the atherosclerosis DRGs (132 and 133), the

opposite is true and for many medical DRGs the differences are small or

non-existent. Consider pneumonia, for example. New Jersey patients in the

more seriously ill DRG 89 consume only 7 percent more physician resources than

those in DRG 90, and North Carolina patients less than 3 percent more. By

contrast, more complicated pneumonia cases are far more costly for New Jersey

hospitals (24%) while only slightly more expensive for North Carolina

hospitals (6%).

4.2.2 Variation Within Physician DRGs

More important than the average payment level is the variation around that

mean, for this indicates the likelihood that the DRG payment will in fact

reflect the costs incurred by the physician. Consider a hypothetical DRG

payment of $1,000 for example. A CV of 0.20 means that two-thirds of the
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admissions in that DRG cost between $800 and $1200*, and that the payment will

be within $200 of what physicians actually have spent in the majority of

cases. A CV of 0.80 for the same hypothetical DPG , on the other hand, means

that actual physician costs will range from $200 to $1800 in most admissions

(i.e., within one standard deviation). Thus, the larger the CV, the greater

will be the amount of potential under - or_ overpayment.

What is immediately striking from Table 4-1 is the difference in magnitude

of CVs between medical and surgical physician DRGs. Surgical DRGs are quite

homogeneous with CVs of 0.40 or lower. Some show remarkably little variation

in physician inputs, such as lens procedures (DRG 39) with CVs of only 0.26

and 0.21, respectively in the two states. By contrast, medical DRGs vary

dramatically, with CVs ranging from 0.70 to over 1.50. Consider angina

pectoris (DRG 140) in New Jersey, for example. Although the average MDDRG

payment is quite low ($468 per admission), the range in costs are staggering,

from $40 to $15,000. This degree of variation suggests that physicians would

end up being either significantly under- or over-paid in nearly every case.

It is possible, however, that much of this variation in input mix and charges

is due to the physician specialty treating the patient; if so, then specialty-

specific payment rates might prove more equitable. We explore this directly

in Chapter 5.

Why do we observe so much more variation in these medical physician DRGs?

One reason may be the multiplicity of specialties involved. Surgical DRGs are

usually managed by physicians in the same specialty, or at most two special-

ties. Lens procedures, for exarriple, are performed almost exclusively by

ophthalmologists, while general surgeons account for most of the cholecyst-

ectomies. Not only do physicians in the same (or related) specialties charge

similar fees, but they also are apt to use similar inputs from other

physicians. By contrast, attending physicians for medical DRGs come from a

wide range of specialties. In New Jersey, for example, pneumonia is handled

by internists in 58 percent of the cases and by general practitioners in

another 13 percent. The remaining are treated by a diverse group, including

cardiologists, general surgeons, family practitioners and pulrrionary disease

specialists. These specialists in lung disease presumably

Assumes a normal distribution. As many DRGs exhibit skewed distributions,
the two-thirds within one standard deviation rule is only an approximation.
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not only charge more than general practitioners but also prescribe a different

mix of other physician inputs. One could argue that the pulmonary specialist

is treating a different case, perhaps a sicker patient, than is the general

practitioner, but this would mean that the two pneumonia DRGs are not adequate

measures of casem.ix severity.

A second reason for differences between medical and surgical DRGs may lie

in the extent to which certain physician inputs are fixed or non-

discretionary. Surgical DRGs always include both a surgeon and anesthesio-

logist; together these two account for two-thirds or more of the total DRG

cost. The only fixed input for medical DRGs, on the other hand, is the

attending physician (whose bill is included under routine hospital visits).

Even this input will vary tremendously, however, as a function of length of

stay.

4.2.3 Hospital vs. Physician DRG Variation

Surprisingly, coefficients of variation for physician DRGs are nearly

always sm.aller than those for hospital DRGs (Table 4-1), with the difference

particularly marked for surgical DRGs. For DRGs 336 and 337, for examiple, the

CVs associated with hospital costs are two to three times those for physician

costs. Since physicians are responsible for ordering hospital services in the

first place, we miight expect the DRG classification system to minimize

within-group variation for both sets of costs. If anything, we would have

expected the system to perform better on hospital costs since it was developed

based on hospital data alone. Instead, the opposite is true.

This apparent paradox m.ay be partly explained by differences in Medicare

reimbursement for Part A and Part B services. Within a given reasonable

charge locality,* physicians are paid the lower of their billed charge, the

customiary screen, or the prevailing charge, adjusted by the Medicare Economic

Index (MEI) to produce a reasonable charge. Because the KEI-adjusted

prevailing effectively acts as a cap on physician reiiribursement and because

many physicians have reached this ceiling, physician fee variation will be

constrained for this reason alone. By contrast, until the recent PPS

*New Jersey has three localities corresponding to the northern, central and

southern portions of the state, while North Carolina has two, corresponding to

SMSAs and non-SMSAs.
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legislation, Medicare Part A reimbursed hospitals based on their reasonable

costs without imposing any significant reimbursement ceilings and without

making intra-area compar isions. * As a result, we might expect hospital costs

to vary more than physician fees. (Of course, variation in inputs or

intensity of services remains unaffected by these reimbursement procedures.

)

Another reimbursement difference lies in the extent to which physician

services for surgical care are already packaged. Surgeons are paid a global

fee that covers the procedure itself plus routine follow-up care. If a

post-operative patient remains in the hospital two days longer than average,

the surgeon's fee is unchanged and total physician DRG costs may be largely

unaffected. (While other physician services may be provided during those

extra two days, their costs will be small relative to the surgeon's fee which

generally accounts for at least one-half of the total DRG cost.) Hospital DPG

costs, on the other hand, miay be greatly increased by that longer stay.

4.3 Length of Stay by DRG

Table 4-2 compares length of stay across DRGs for our two states. Length

of stay patterns generally mirror those for hospital costs, although the

differences are often sharper and more consistent with the DRG classifi-

cation. Atherosclerosis patients over 69 years or with complicating

conditions (DRG 132) clearly stay longer in the hospital than do less

complicated cases (DRG 133), for example, even though their hospital costs

were not any higher.

What is most striking, however, are the consistent differences in length

of stay between the two states. New Jersey patients remain in the hospital

2-3 days longer than otherwise similar patients in North Carolina. For some

complex surgical DRGs, the differences are even larger: 4 extra days in the

hospital for patients undergoing major bowel procedures and 5 more days for

major joint procedures. Longer stays in New Jersey obviously drive up total

costs for both hospital and physician DRGs. Such differences suggest that,

like the hospital PPS, a physician DRG reimbursement system might be based on

national practice patterns. We will examine this in more detail when we

decompose physician DRGs in Chapter 5.

*HCFA, in fact, has applied routine cost ceilings to hospital costs since 1972
based on peer groups. Penalties due to the ceilings have been very minor,
however. Ancillary costs, which make up more than 50 percent of bills, remain
unconstrained.
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TABLE 4-2

MEAN HOSPITAL LENGTH OF STAY FOR SELECTED DRGS (CVs In parentheses)

DRG New Jersey North Carolina

14 Specific Cerebrovasc Dls exc TIA 19.0 (0.97) 16 .4 (0.96)
15 Transient Ischemic Attacks 10.9 (0.82) 7 .8 (0.83)

16 Nonspecific Cerebrovasc Dis w/ CC 16.8 (0. 96)

17 Nonspecific Cerebrovasc Dis w/o CC 12.3 (0.79) 11 6 (0.88)

39 Lens Procedures 4.1 (0.60) 3 .7 (0.49)

89 Pneumonia Age 70+ &/or CC 14.5 (0.81) 12 2 (0.78)

90 Pneumonia Age 18-69 w/o CC 11.8 (0.64) 10 4 (0.68)

115 Perm Pacemaker Implant w/AMI or CHF 20.2 (0.45) 15 6 (0.61)

116 Perm Pacemaker Implant w/o AMI or CHF 14.4 (0.66) 11. 8 (0.61)

127 Heart Failure & Shock 13.4 (0.81) 11. (0.84)

132 Atherosclerosis Age 70+ &/or CC 12.1 (0. 77) 10. 7 (0.85)
133 Atherosclerosis Age < 70 w/o CC 11.0 (0.70) 8. 4 (0.70)

140 Angina Pectoris 9.8 (0.72) 7. 8 (0.22)

148 Major Bowel Procs Age 70+ &/or CC 23.6 (0.63) 19. 9 (0.64)
149 Major Bowel Procs Age < 70 w/o CC 20.5 (0.54) 16. 7 (0.47)

182 Gastroenteritis & Misc. Dls Age 70 &/or CC 10.5 (0.80) 8. 3 (0.76)
183 Gastroenteritis & Misc. Dls Age 18-69 w/o CC 9.3 (0.77) 7. 6 (0.75)

195 Cholecystectomy w/CDE Age 70+ &/or CC 20.2 (0.57) 17. (0.50)
196 Cholecystectomy w/CDE Age< 70 w/o CC 16.8 (0.49) 14. 9 (0.46)
197 Cholecystectomy w/o CDE Age 70+ &/or CC 15.9 (0.71) 13. 7 (0.59)
198 Cholecystectomy w/o CDE Age < 70 w/o CC 12.4 (0.51) 11. 5 (0.50)

209 Major Joint Procedures 22.7 (0.58) 17. 5 (0.42)

294 Diabetes A_ge 36+ 13.3 (0.84) 10. 6 (0.77)

336 Transurethral Prostatectomy Age 70+ &/or CC 11.9 (0.73) 10. 2 (0.61)
337 Transurethral Prostatectomy Age< 70 w/o CC 9.6 (0.46) 8. 6 (0.47)

Source ; Medicare Part A and Part B claims from New Jersey and North Carolina,
1982.
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4 . 4 Physician vs. Hospital DRG Cost Weights

If physician and hospital services are complementary inputs in the

production of an inpatient stay, then we would expect physician DPGs to

exhibit the same relationship with each other that hospital DPGs do. Table

4-3 presents cost weights for both hospital and physician DPGs. Each set of

weights has been standardized by the average cost per case, hospital and

physician respectively, for each state. Medicare PPS costs weights are also

included for reference. The PPS weights and our hospital cost weights will

obviously differ in absolute magnitude for several reasons. First, PPS

weights are based on trimmed data from a national sample, while ours are

derived from untrimmed data representing virtually all Medicare admissions in

just two states. Second, as discussed in Chapter 3, our DRGs tend to be purer

and more homogeneous, since Part B records were used to validate DPG assign-

ment. (By trimming extreme outliers from the Medicare data, some erroneously

classified cases will be excluded from the PPS calculations, thereby improving

homogeneity within their DRGs.) Relative differences across DRGs should be

comparable, however, between the two data sets.

As a rule, more expensive hospital DRGs are also more expensive physician

DRGs. Patients with pacemaker implants (DRGs 115 and 116), for example, cost

two to three times more than average for both hospitals and physicians to

treat. There are a couple of notable exceptions, however. Two simple

surgical DRGs, lens procedures and TURPs, are very inexpensive from the

hospital's perspective (with weights well below 1.0), but their physician

costs run well above average (1.5-2.0). Nevertheless, the simple correlation

of hospital and physician cost weights across all DRGs is positive and

significant: r= 0.84 in both states.

Although surgical DRGs generally are more costly for both hospitals and

physicians, the disparity between medical and surgical costs is far more

marked for physicians' services. Consider heart failure and shock (DRG 127).

The hospital uses about half the resources caring for the heart failure

patient that it does for the patient undergoing a cholecystectomy with CDE.

The physician DRG payment for cholecystectomy with CDE, however, is three to

four times greater than that for the heart failure case. In fact, the heart

patient may actually be far more time consuming, and MD-DRG cost weights, as

currently constructed, will preserve any reimbursement inequities between

medicine and surgery.
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The surgical-medical DRG payment differential is even larger for North

Carolina physicians than in New Jersey. This can undoubtedly be explained by

differences in the size and mix of physician supply in the two states. Fewer

surgeons per capita in North Carolina (only four-fifths as many as New Jersey)

may drive up the relative prices for surgery in that state. Even more

important, the heavy concentration of CPs in North Carolina relative to

medical specialists may depress relative prices for medical DPGs. (There are

two GPs for every three medical specialists in North Carolina vs only 1 GP in

New Jersey.) This explanation assumes that GPs also are admitting Medicare

patients in roughly these same proportions. We examine this directly in

Chapter 5.

4.5 The Role of Outliers

Earlier in Table 4-1, we saw that medical DRGs exhibited considerable

variation in physician costs. Unlike surgical DRGs whose resource use may be

fairly easily predicted by the operation itself, physician inputs to medical

DRGs are far more variable. The very high CVs observed for medical DRGs may

be at least partially due to a relatively small number of cases with

exceptionally high costs. What impact does removing these outliers have on

within-DRG variation?

Although there are many ways to trim data for extreme values, we chose to

adopt the same approach used by Pettengill and Vertrees (1982) in developing

the PPS cost weights. This meant dropping cases whose costs exceeded three

standard deviations times the geometric mean for each DRG.* Use of this

criterion eliminated 2.0 and 2.2 percent of cases in New Jersey and North

Carolina, respectively.

Table 4-4 compares physician DRG means and CVs before and after removing

outliers. The untrimmed columns are identical to those shown in Table 4-1.

As expected, means fall slightly and CVs fall dramatically after extreme

values are removed. The greater the within-DRG variation to start with, the

*The MDDRG payment data, like most cost data, exhibits a marked right skew.

Costs may be (in theory) infinitely high but can never fall below zero. Use
of the geometric m.ean better captures the skewness of this kind of
distribution than does the arithmetic mean.
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bigger the drop; in the case of angina pectoris ( DRG 140), the CV is literally

halved. Nevertheless, medical MD-DRGs still exhibit considerable variation,

with CVs in the 0.6 to 0.8 range. Of course, the CVs can be reduced as much

as desired by lowering outlier thresholds, but this debases the classification

system to a marked degree.

If a physician DRG system is going to be integrated with the existing

hospital PPS, then the outlier policies must also be integrated. If every

physician cost outlier is also a hospital cost outlier, this is straight

forward, but if not, tremendous opportunities for "gaming" could develop.*

Table 4-5 illustrates the extent of overlap between physician and hospital

DRG outliers and some differences across them, using DRG 14 (specific

cerebrovascular disorders, excluding transient ischemic attacks) as an

example. The overlap is fairly limited; only one-fifth of New Jersey outliers

and one-eighth of those in North Carolina had both physician and hospital

costs that exceeded the trim points. Since these cut-offs are somewhat

arbitrary, we examined hospital-only outliers whose physician costs were

within 10 percent of the physician trim-point and physician-only outliers

whose hospital costs were within 10 percent of the hospital cut-off.

Redefining these cases as outliers for both physician and hospital costs would

still only increase the overlap to 29 percent of all outliers in New Jersey

and 21 percent in North Carolina.

What makes hospital-only and physician-only outliers different? From

Table 4-5, we see that hospital-only cost outliers are characterized by longer

hospital stays, either overall or in the intensive care unit, while

physician-only cost outliers have more consultations per admission and are

much more likely to have some diagnostic surgery (ranging from spinal

punctures to cardiac catheterizations). Hospital-only cost outliers may be

more seriously ill, as they are far more likely to die during hospital-

ization. This, together with differences in surgical rates, suggests that

physician-only outliers may be patients in the initial, evaluative phase of

their illness, while hospital-only outliers have reached the terminal stage of

their disease. Hospital-only outliers are also much less likely to have a

specialist as an attending physician, probably one reason for their relatively

*Assuming, of course, that hospital and physicians payments are made
separately.
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lower physician costs. Finally, cases with extreme costs for both hospital

and physician services are clearly the most resource-intensive and probably

the sickest of all.

4 . 6 Explanatory Power of DRGs

Earlier we saw that some physician DRGs appeared quite horriogeneous in

their resource use while others displayed considerable cost variation. But we

only looked at a relatively small number of DRGs (although they account for a

disproportionate share of Medicare admissions). How well do DRGs as a group

explain variation in physician costs? In order to have a reference point for

comparison, we also tested the ability of the DRG classification system to

predict hospital costs. Since the system was developed based on hospital cost

data, it would not be fair to expect DRGs to do a better job of explaining

cost variation for physicians than for hospitals.

2Table 4-6 summarizes the variation (as measured by the R ) in hospital

and physician costs explained by DRGs, based on analysis of variance. The

findings are astonishing: DRGs are far superior in explaining physician cost

2variation with an R of 0.57 based on all cases vs. only 0.16 to 0.18 for

hospitals. Excluding outlier cases (using the same methodology described in

2Section 4.5) definitely boosts the R s but does not narrow the differential

in explained variance between the two sets of costs. Based on triirimed data,

DRGs explain 7C-75 percent of the variation in physician costs but only 32

percent for hospital costs. This means that over two-thirds (68%) of the

variation in hospital costs is unexplained , that is, explained by other

(unknown) factors not captured by the DRG system.

We are faced here with two unexpected and surprising findings. First, not

only do DRGs v.'ork better for physicians than for hospitals, but second, the

DRGs perform fairly poorly in explaining hospital costs. Of course, our data

are limited to Medicare admissions, so some variation that DRGs otherwise

would capture has been eliminated.* This can not be a total explanation,

however, since disabled beneficiaries (who are disproportionately high

utilizers) account for approximately 15 percent of Medicare admissions in our

*The omission of most maternity-related and pediatric admissions in particular
could make DRGs appear less powerful.
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TABLE 4-6

\7ADTATTr>M D 2 ^ TXT UACDTTAT AND PHYSICIAN COSTS EXPLAINED BY DRGS

New Jersey North Carolina
All Cases Untrlmmed Trlmmeds Untrlmmed Trimmed^

All DRGs - Hospital 0.18 0.32 0.16 0.32
- Physician 0.57 0.70 0.57 0.75

Surgical DRGs - Hospital 0.31 0.48 0.33 0.51
- Physician 0.53 0.62 0.64 0.71

Medical DRGs - Hospital 0.06 0.11 0.04 0.09
- Physician 0.05 0.07 0.03 0.06

^Trimmed data exclude outliers, defined as cases exceeding three standard
deviations from the geometric mean.

Source ; Medicare Part A and Part B claims from New Jersey and North Carolina,
1982.
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two states. It also does not explain why DRGs _do capture the majority of the

variation in physician costs. Finally, since the hospital PPS (as well as a

potential physician inpatient case reimbursement system) is designed for

Medicare admissions, it is critical that DRGs explain a reasonable share of

Medicare costs.

In order to better understand the relative performance of hospital and

physician DRGs, we decomposed the sample and conducted analyses of variance

for medical and surgical DRGs separately, also shown on Table 4-6. Here, we

can see that virtually all of the explained variation in total physician and

in hospital costs was due to surgical DRGs. The surgical DRGs account for

one-third of the variation in (untrimmed) hospital costs for surgical

admissions, and one-half to two-thirds of the variation in physician costs.

By contrast, medical DRGs are unable to explain more than a small percent of

costs for medical admissions. Even after eliminating outlier cases, 90

percent of the variation in hospital costs and almost 95 percent of the

variation in physician costs for non-surgical cases remain unexplained.

What do these findings mean for DRG-based payment for inpatient physician

services? For surgical admissions, they suggest that DRG payments should

represent reasonable reimbursement for the costs incurred in treating those

cases. For medical admissions, on the other hand, DRG-specific payments will

bear no relationship to costs in most instances. Whether a physician wins or

loses on any one case will be largely random. A single rate per medical case

could conceivably do just as well. The ultimiate test, however, is not whether

physicians win or lose on a given admission, but whether they win or lose on

average across a 1

1

admissions. It is possible that random gains and losses on

inedical cases cancel each other out when aggregated across a physician's

entire caseload. We examine this directly in Chapter 6. (This ignores of

course the larger question of whether case reim.bursement should be based on a

flawed system, whatever the outcome.

)

Our findings have the same implications for DRG-based payment for hospital

services. Although gains and losses are more likely to cancel out due to the

high volume of Medicare cases in most hospitals, whether a hospital wins or

loses on any one medical admission may be largely a random event. In Chapter

7, we examine the potential impact of a combined A-B paymient for hospitals.
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5.0 PHYSICIAN DRGS DECOMPOSED

5 . 1 Over vi ew

We examined average MD-DPG payments in the previous chapter but did not

look at the physician services that make up those payments. In this chapter,

we decompose physician DRGs, looking at the following questions:

(1) What is the range and mix of physician services associated
with a DRG admission? How many different physicians are
involved?

(2) How do physicians in New Jersey or North Carolina treat

patients within the same DRG? Do differences in practice
patterns contribute to payment differences, or are higher
DRG costs in New Jersey simply due to cost-of-living
differences?

(3) What impact does the specialty of the attending physician
have on total DRG costs? Do certain specialties drive up
costs because they charge higher fees or because they use
more (or more expensive) inputs?

(4) To what extent can specialty mix explain within-DRG
variation?

5 . 2 Geographic Variation in Treatment of Lens Procedures

Table 5-1 decomposes lens procedure costs and inputs for physician DRGs.

The numbers in parentheses represent the relative frequency with which a

physician component is included; a surgeon and anesthesiologist are necessary

inputs for the perf orinance of lens operations, but the use of assistant

surgeons, consultants, and the like is discretionary. The total MD-DRG price

is a weighted average of all physician costs for the inpatient stay.

The lens procedure DRG is a particularly interesting one because it is

even more homogeneous than most surgical DRGs. Lens procedures are performed

by physicians in a single specialty (ophthalmology), they are always elective,

and they are generally one of two operations: cataract extraction, or

extraction plus intraocular lens implant (over 95% of cases in both states).

Given these factors, we might expect to observe few differences in practice

patterns between the two states. In fact, however, care of lens procedure

patients is far more service-intensive in New Jersey than in North Carolina.

New Jersey ophthalmologists use an assistant surgeon in three out of every

four operations, while North Carolina ophthalmologists almost never do.

Patients in New Jersey are also far more likely to have non-surgeons involved

5-1





TABLE 5-1

GEOGRAPHIC VARIATION IN TREATMENT OF LENS PROCEDURES (DRG //39)a

New Jersey North Carolina

Surgeon $1,283 (1.00) $1,129 (1.00)
Ane s L ne s 1 OX ogi s

L

9Z O J V 1 .UKJ J ±

Assistant Surgeon 260 (0.76) 222 (0.02)

Other SurgeryC 560 (0.04) 400 (0.04)

Routine Hospital Visits 94 (0.60) 80 (0.05)
ICU Visits 86 (0.01) 123 (b)

Consultations 76 (0.43) 45 (0.11)

X-Rays 15 (0.89) 18 (0.75)
Other Tests 19 (0.87) 9 (0.71)

Total MDBRG Cost $1,848 $1,300

Coefficient of Variation (0.26) (0.21)

^All dollars are Medicare reasonable charges. Relative frequency of each
physician service is in parentheses.

^Frequency less than one percent.

^Includes charges by surgeons, assistant surgeons, and anesthesiologists.

Source ; Medicare Part A and Part B claims from New Jersey and North Carolina,
1982.
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in their care, either as attendings providing routine visits (60% of cases

versus only 5% in North Carolina) or as consultants (43% vs 11%). These

routine visits are all in addition to the follow-up care that was to be

provided by the ophthalmologist who performed the surgery. The result is an

admission over $500 more expensive in New Jersey.

Of course, part of this large cost differential between lens procedures is

due to legitimate cost-of-living differences between the two states. How much

of the $548 can we attribute to price versus intensity differences?

Unfortunately, no physician fee deflators exist at the state level. An

alternative is to estimate what a lens procedure would cost if New Jersey

ophthalmologists used other physician inputs at the same rate as their North

Carolina colleagues. Using this approach, the expected cost per case is $1576

versus an actual cost in New Jersey of $1848. Thus, of the $548 cost

differential between the two states, one-half ($272, or $1848-$1576) is due to

higher prices in New Jersey and one-half ($276, or $1576-$1300) to greater

service intensity. Most of the intensity differential can be attributed to

higher use of assistant surgeons in New Jersey.

Why do New Jersey ophthalmologists use so many more services from other

physicians? There is certainly no reason to believe lens procedure patients

are any sicker in New Jersey. One possible explanation is that there are 35

percent iriore ophthalmologists per capita in New Jersey than in North Carolina.

5 . 3 Geographic Variation in Treatment of Heart Failure and Shock

Table 5-2 compares physician inputs for a medical DRG: heart failure and

shock. Again, we observe greater intensity in New Jersey for virtually every

category of physician service. New Jersey attendings order consults at twice

the rate of their North Carolina colleagues, for example. We also see that

there is ir.ore likely to be a second (and sometimes third) physician involved

in New Jersey cases who is billing for routine, daily hospital visits along

with the attending physician (25% of cases versus 16% in North Carolina).

This is usually a GP-internist or internist-cardiologist combination.

If New Jersey physicians used other physician inputs at the same rate as

those in North Carolina, the expected cost per case would be $494, compared

with an actual cost of $574. This implies that only 35 percent of the $226

cost differential ($574-$348) between the two states is attributable to

greater intensity with the remainder due to higher prices.
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TABLE 5-2

GEOGRAPHIC VARIATION IN TREATMENT OF HEART FAILURE AND SHOCK (DRG //l27)a

New Jersey North Carolina

Routine Hospital Visits-Attending MD $257 (1.00) $192 (1.00)

Routine Hospital Visits-Other MDs 104 (0.25) 87 (0.16)

ICU Visits 167 (0.25) 123 (0.21)

Consultations 110 (0.41) 65 (0. 19)

Diagnostic Surgery^ 320 (0.13) 258 (0.10)

X-Rays 66 (0.98) 55 (0.97)

Other Tests 103 (0.95) 31 (0.80)

Total MDDRG Cost $574 $348

Coefficient of Variation (0.84) (0.94)

^All dollars are Medicare reasonable charges. Relative frequency of each
physician service is in parentheses.

^Includes charges by surgeons, assistant surgeons, and anesthesiologists.

Source ; Medicare Part A and Part B claims from New Jersey and North Carolina,
1982.
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of course, higher prices in New Jersey may be due not only to geographic

cost-of-living differences but may also reflect differences in the specialty

mix treating this DRG. We know, for example, that 37 percent of heart failure

cases in North Carolina are treated by general and family practitioners versus

only 19 percent in New Jersey. To the extent that GPs/FPs are paid less than

specialists for the same services, this could explain lower costs in North

Carolina, especially for routine hospital visits. In section 5.5, we look

specifically at specialty treatment differences within DRG.

5 . 4 Differential Use of Physician Inputs

Lens procedures and heart failure are only two of 467 DPGs. Have we

inadvertently picked two extreme cases for comparison between the two states?

The answer is no; New Jersey physicians consistently use more inputs from

other physicians, regardless of DRG . Table 5-3 compares consultation rates

(number of consultations per admission) for our entire subgroup of high volume

DRGs. New Jersey attendings request consultations 2-3 times as often as their

North Carolina colleagues.

Relative differences across DRGs within each state tend to be similar,

however, with lower consultation rates for less complicated DRGs like angina

and diabetes and higher rates for pacemaker implants and major bowel

procedures. This suggests that medical practice in New Jersey is not

different from that in North Carolina because physicians choose to treat some

DRGs more intensively, but rather because their entire style of practice is

more resource-intensive. This also provides supportive evidence for the face

validity of DRGs across states.

Table 5-4 examines the use of assistant surgeons in the two states.

Because our original group of high volume DRGs includes only 12 surgical DRGs,

we present an additional 11 surgical DRGs here for comparison purposes.

Again, we observe a consistently greater propensity on the part of New Jersey

surgeons to use an assistant. The differential is greatest for those DRGs

where an assistant surgeon is most discretionary, i.e. in the relatively

simpler surgical cases such as lens procedures (DRG 39), pacem.aker implants

(DRGs 115, 116), and hernia repairs (DRGs 161,162).

Finally, Table 5-5 compares hospital visit rates across the two states.

These visits include not only those made by the attending physicians but also

those provided by any other physicians. (ICU visits are also included.) New

Jersey patients receive more visits per admission than do similar patients in

5-5
I





TABLE 5-3

GEOGRAPHIC VARIATION IN CONSULTATIONS PER ADMISSION BY DRG

DRG New Jersey North Carolina

14

15
16

17

Specific Cerebrovasc Dis exc TLA
Transient Ischemic Attacks
Nonspecific Cerebrovasc Dis w/ CC

Nonspecific Cerebrovasc Dis w/o CC

1. 12

0.84
1.00

0.87

0. 42

0.36

. 37

39 Lens Procedures r\ / "7

.47 . 12

89

90

Pneumonia Age 70+ &/or CC
Pneumonia Age 18-69 w/o CC

0.67
. 65

0.20
. 19

115
116

Perm Pacemaker Implant w/AMI or CHF
Perm Pacemaker Implant w/o AMI or CHF

1.48
1. 35

0.69
0. 57

127 Heart Failure & Shock 0.59 0.26

132
133

Atherosclerosis Age 70+ &/or CC
Atherosclerosis Age < 70 w/o CC

0.68
0.75

0.24
0.23

140 Angina Pectoris 0.43 .16

148

149
Major Bowel Procs Age 70+ &/or CC
Major Bowel Procs Age < 70 w/o CC

1. 51

1.38

0. 64

0.49

182

183

Gastroenteritis & Misc. Dis Age 70 &/or CC

Gastroenteritis & Misc. Dis Age 18-69 w/o CC

0.72

0.72

0.30
0.33

195

196
197
198

Cholecystectomy w/CDE Age 70+ &/or CC

Cholecystectomy w/CDE Age < 70 w/o CC
Cholecystectomy w/o CDE Age 70+ &/or CC
Cholecystectomy w/o CDE Age < 70 w/o CC

1.17

0.98
1.11
0.80

0.49

0.43
0.44
0.38

209 Major Joint Procedures 1.12 0.64

294 Diabetes Age 36+ 0.66 0.29

336

337

Transurethral Prostatectomy Age 70+ &/or CC
Transurethral Prostatectomy Age < 70 w/o CC

0.91
0.71

0.44
0.35

Source ; Medicare Part A and Part B claims from New Jersey and North Carolina,
1982.
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TABLE 5-4

GEOGRAPHIC VARIATION IN USE OF ASSISTANT SURGEONS BY DRG (Percent of Admissions)

DRG New Jersey North Carolina

5 Extracranial Vascular Procedures 57.3% 31. 7%

39 Lens Procedures 75.6 2.3

110 Major Reconstruct Vase Procs Age 70+ &/or CC 61.9 45.5
111 Major Reconstruct Vase Procs Age < 70 w/o CC 55.7 53.0

115 Perm Pacemaker Implant w/AMI or CHF 23.8 2.1
1 1

A

Perm Pacemaker Implant w/o AMI or CHF 9Qz.y .
9 9

148 Major Bowel Procs Age 70+ &/or CC 55.0 41.7
rid Jul. DUWfcrX ilUL-o ri^ kz < / U w/U L-o 60 5 46 9

161 Inguinal/Femoral Hernia Procs Age 70+ &/or CC 42.9 17.0
J. HgjU J.lJciJ_/ r cMUX CtX nclLlXd rLUt_t> rl^t: J.O U -7 W/U L/L<

195 Cholecystectomy w/CDE Age 70+ &/or CC 56.2 49.4
i^noxecys tec Lomy w/ ui/Ji Age ^ /u w/o AO 7 DL . D

197 Cholecystectomy w/o CDE Age 70+ &/or CC 61.0 47.9
198 Cholecystectomy w/o CDE Age < 70 w/o CC 59.6 45.5

209 Major Joint Procedures 51.4 56.6

210 Hip & Femur Procs Exc Major Joint Age 70+ &/or CC 41.6 14.5
211 Hip & Femur Procs Exe Major Joint Age 18-69 w/o CC 38.5 14.8

257 Total Mastectomy for Malig Age 70+ &/or CC 45.3 36.3
258 Total Mastectomy for Malig Age < 70 w/o CC 43.5 35.1

336 Transurethral Prostatectomy Age 70+ &/or CC 4.0 0.6
337 Transurethral Prostatectomy Age < 70 w/o CC 1.9 0.5

354 Nonradical Hysterectomy Age 70+ &/or CC 50.9 42.4
355 Nonradical Hysterectomy Age <70 w/o CC 43.2 43.5

Source ; Medicare Part A and Part B claims from New Jersey and North Carolina,
1982.
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TABLE 5-5

NUMBER OF ROUTINE HOSPITAL VISITS BY DRG: NEW JERSEY AND NORTH CAROLINA

DRG New Jersey North Carolina
Per Per Per Per

Admission Day Admission Day

14 Specific Cerebrovasc Dis exc TIA 18.1 0.95 15.5 0.96

15 Transient Ischemic Attacks 11.2 1.03 7.9 1.02

16 Nonspecific Cerebrovasc Dis w/ CC 16.1 0.95
17 Nonspecific Cerebrovasc Dis w/o CC 12.8 1.04 11.7 1.01

39 Lens Procedures 1.4 0.34 0.2 0.06

Pneumonia Age 70+ &/or CC 14. 7 1. 01 12 .

3

1 . 01

90 Pneumonia Age 18-69 w/o CC 12.2 1.04 10.5 1.02

115 Perm Pacemaker Implant w/AMI or CHF 28. 2 1 . 39 18 . 1 . 15

116 Perm Pacemaker Implant w/o AMI or CHF 15.6 1.09 16.2 1.37

127 Heart Failure & Shock 13.5 1.01 11.3 1.03

TOO132 Atherosclerosis Age 70+ &/or CC 12.6 1. 03 10 .

8

1. 01
133 Atherosclerosis Age <70 w/o CC 11.8 1.05 8.4 1.01

140 Angina Pectoris 10.0 1.02 7.9 1.02

14o Major Bowel Procs Age 70+ &/or CC 19.3 0.82 10.4 0.52
149 Major Bowel Procs Age <70 w/o CC 15.7 0.77 6.5 0.39

182 Gastroenteritis & Misc. Dis Age 70 &/or CC 10.8 1.03 8.4 1.01
Gastroenteritis & Misc. Dis Age 18-69 w/o CC 9.4 1.02 7.6 1.01

195 Cholecystectomy w/CDE Age 70+ &/or CC 15.9 0.79 9.5 0.56
196 Cholecystectomy w/CDE Age ^70 w/o CC 10.5 0.62 6.5 0.44
197 Cholecystectomy w/o CDE Age 70+ &/or CC 15.7 0.99 7.1 0.52
198 Cholecystectomy w/o CDE Age < 70 w/o CC 7.2 0.60 5.0 0.44

209 Major Joint Procedures 14.0 0.62 3.5 0.20

294 Diabetes Age 36+ 13.4 1.01 10.5 1.00

336 Transurethral Prostatectomy Age 70+ &/or CC 8.1 0.68 3.3 0.32
337 Transurethral Prostatectomy Age <70 w/o CC 4.7 0.49 2.3 0.26

Source ; Medicare Part A and Part B claims from New Jersey and North Carolina,
1982.
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North Carolina, with the biggest differences for surgical DPGs. Patients

undergoing major joint procedures ( DRG 209) in New Jersey, for example,

receive 14 visits versus only 3 1/2 in North Carolina. Apparently, North

Carolina surgeons are more likely to provide all routine hospital care

themselves, without bringing in a medical specialist. (Since this care is

packaged in their fee for the surgery itself, it does not show up as separate

visit bills. )

Because New Jersey patients stay in the hospital longer, they will have

more visits for this reason alone. (Whether longer stays are warranted in the

first place is another question.) In order to disentangle the length of stay

effect from a pure intensity effect, we also calculated the number of visits

per hospital day. Surprisingly, there are practically no differences in the

per diem visit rates for medical DRGs. Medical patients in both states

receive approximately one visit every day they are hospitalized, exactly what

we would have expected. The same is not true for surgical DPGs. Even holding

length of stay constant, surgical patients in New Jersey receive many more

visits than do comparable North Carolina patients.

5,5 Specialty Differences in DRG Treatment

At least some of the large within-DRG variation observed for medical

admissions may be explained by the specialty of the attending physician. Not

only do specialists charge higher fees than general practitioners, but they

may also use more (or more expensive) inputs in the treatment of similar

cases. Table 5-6 compares the treatment of angina pectoris by general and

family practitioners (GPs/FPs), internists, and cardiologists. The mix of

specialties is clearly different across the two states. One out of every five

hospitalized angina patients in New Jersey is treated by a cardiologist,

compared with fewer than one of twenty in North Carolina. Care in North

Carolina is much more likely to be provided by a general or family

practitioner. These differences simply reflect the underlying distribution of

physicians in each state; compared with North Carolina, New Jersey has twice

as many cardiologists per capita, 53 percent more internists, and 29 percent

fewer GPs,

Within New Jersey, there is surprisingly little difference in the total

costs of treating angina, only about $20 more when the attending physician is

a specialist. Higher fees charged by internists and cardiologists appear to

be largely offset by the greater propensity of GPs/FPs to order consultants

5-9
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and to include other physicians in routine patient care. By contrast, there

are marked specialty differences across North Carolina physicians, with

internists costing 39 percent more than GPs and FPs to treat angina, and

cardiologists 93 percent more. These higher costs are partly due to their

higher fees, but even more important is the greater frequency of diagnostic

surgery. North Carolina cardiologists order or perform some kind of

diagnostic surgical procedure in one out of every ten angina cases they treat

and internists do so 5 percent of the time (the same rate as New Jersey

internists), while GPs/FPs almost never do. There are no specialty

differences in surgery rates across New Jersey physicians. One explanation is

that, because of the relatively scarce supply of specialists in North

Carolina, there may be more triaging of patients (either formally or

informally). Specialists, especially cardiologists, may be more likely to

receive the sicker patients, or patients who are in the initial evaluative

phase of their illness.

Table 5-7 presents a similar comparison for DRG 89: pneumonia with patient

age 70+ and/or with complicating conditions. Again, we observe the

concentration of GPs/FPs in North Carolina and the more diverse specialty mix

in New Jersey. Total MD-DRG costs of pneumonia in New Jersey definitely vary

in this case by specialty, ranging from $512 for a general or family

practitioner to $846 for a pulmonary disease specialists. These differences

appear to be largely due to length of stay differences, with specialists

keeping their patients in the hospital longer. This may reflect triaging of

more seriously ill patients to specialists, especially to the pulmionary

disease experts who also perform more diagnostic surgery. If so, the New

Jersey GP is treating a simpler pneumionia patient much more intensively then

his colleague in Ncrth Carolina who probably is seeing a broader range of

severity. Cardiologists, however, seem to treat pneumonia patients much like

internists do, implying similar severity of illness.

Although North Carolina internists do not keep their pneumonia cases any

longer in the hospital than do their GP colleagues, they do charge higher fees

and use more inputs from other physicians. Total MD-DRG costs for North

Carolina internists are 40 percent higher than for GPs/FPs. Interestingly,

internists in both states generate an additional $100 in costs compared with

GPs/FPs, but because the GP/FP cost base is so much higher in New Jersey,

internists there raise pneumonia treatment costs by only 19 percent.
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5 . 6 Can Specialty Mix Explain Within-DRG Variation?

The preceding tables illustrate some specialty differences in the

treatment of angina and pneumonia, although they are not always as marked as

we might have expected. How much of the tremendous variation in medical DPGs

can we explain based on the specialty of the attending physician? Table 5-8

summarizes the percent of variation explained (R-squares) for each of our

medical DRG groups. Because certain specialties may be disproportionately

represented in one of several related DRGs (e.g., specific cerebrovascular

disease vs. transient ischemic attack), we held the specific DRG constant in

our regression analysis.

The specialty of the attending physician explains surprisingly little of

the variation in treatment costs, virtually none (less than 2%) in New Jersey

and 4-9 percent in North Carolina. This implies that DRG reimbursement by

specialty might not be much more equitable on average than a single

all-specialty payment. Physician DRG costs may have more to do with where the

patient is being treated (e.g., in a teaching vs. non-teaching hospital) than

with who is treating him, a possibility we explore in Chapter 7.

Why is specialty a superior predictor of costs in North Carolina than in

New Jersey? It would seem that specialty roles are more clearly defined in

North Carolina and hence differences in patients and practice styles are

sharper. Undoubtedly, this is due to the relatively smaller number of

specialists in North Carolina, especially medical sub-specialists such as

cardiologists and gastroenterologists. As a result, more triaging is done,

and the angina patient who sees a cardiologist or the the pneumonia patient

who sees a pulmonary disease specialist, etc., is probably sicker than

patients in the same DRG who are treated by a general or family practitioner.

In New Jersey, on the other hand, with its relative abundance of specialists,

the specialty lines are blurred. Cardiologists, for example, may not be able

to keep their caseloads filled with more seriously ill cardiac patients, or

even with cardiac patients exclusively. They thus end up treating a more

varied range of patients much like internists do. New Jersey cardiologists,

beside caring for 6% of pneumonia patients, also are responsible for 4.5% of

gastroenteritis admissions and 5% of diabetes cases.
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TABLE 5-8

PERCENT OF WITHIN-DRG PHYSICIAN COST VARIATION EXPLAINED BY SPECIALTY OF
ATTENDING PHYSICIAN^

DRG New Jersey North Carolina

14-17 Cerebrovascular Disorders 1.1% 7.4%

89-90 Pneumonia 1.7 3.8

127 Heart Failure and Shock 1.6 4.3

132-133 Atherosclerosis 0.8 8.9

140 Angina Pectoris 0.7 4.0

182-183 Gastroenteritis and
Misc. Disorders 1.6 4.7

294 Diabetes 1.1 4.0

^Dummy variables were used to hold specific DRGs constant for those conditions
encompassing two or more DRGs.

Source ; Medicare Part A and Part B claims from New Jersey and North Carolina,
1982.
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6.0 DISTRIBUTIONAL EFFECTS OF MD-DRGs ON ATTENDING PHYSICIANS

6. 1 Overview

Any case payment approach like physician DPGs involves some sort of

averaging. It is assumed that some cases will require more physician services

and some cases will require less, but that on average the DRG price is a

reasonable reimbursement for the services provided. This assumption may not

be valid, however, if certain types of physicians are consistently over or

under the mean holding DRG mix constant. Are serious inequities or

inefficiencies introduced when we pay based on DRG averages?

In the preceding chapters, we found tremendous within-DRG variation,

especially for medical DRGs. This suggests that physicians would end up being

significantly under or overpaid in a large number of cases. From the

individual physician's perspective, gains or losses on any one case may be

less important than gains or losses for the DRG as a whole, and particularly

for his/her practice as a whole. Do winning and losing admissions cancel each

other out, leaving the physician's total Medicare revenues unchanged? To

examine this, we must aggregate individual cases to the attending physician

level. The purpose of this chapter is to simulate the distributional effects

of MD-DRG reimbursement on attending physicians, that is, who the winners and

lossers would be if paymient were made directly to attendings, (Potential

effects of alternative payment modes are analyzed in the next chapter.)

Specifically, we examine the following questions:

(1) Kow many physicians are winners (with actual costs less

than the DRG average) and how many are losers (actual costs
greater than the DRG average)? Do losers account for a

disproportionate share of total admissions?

(2) How does the distribution of winning and losing physicians
vary by specialty?

(3) Does it make any difference if all medical DRGs are
reimbursed at a single, global rate?

(4) Kow are winning and losing DRGs distributed across

physicians? To what extent do they cancel out, leaving
total practice revenues unaffected?

(5) What are the sources of loss? Do attending physicians
"lose money" on a DRG because their fees are higher or

because they use more inputs? What role does
interspecialty competition play?
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6.2 Methods

6.2.1 Construction of Physician Aggregates

In order to identify how individual physicians would be affected by DRG

payment, we created an analytic file with the physician rather than the

hospital admission as the unit of observation. This was done by aggregating

all cases with the same provider number for the attending physician.* This

yielded 6,923 physicians in New Jersey and 5,233 in North Carolina. The first

and third columns of Table 6-1 present a frequency distribution of these

physicians by specialty. This table does not represent the specialty

distribution for all physicians in each state, but rather for all physicians

admitting Medicare patients to the hospital. Because the distributions are

unweighted by the volume of admissions, we see a surprising number of

specialists like OB-GYNs and psychiatrists who do not generally treat Medicare

patients. The second and fourth columns of Table 6-1 are weighted, and not

surprisingly we see that internists admit a disproportionately large share of

patients.

In constructing the physician aggregates, DRG-specific detail on patient

mix and practice style was retained on the 20 most frequent DRGs for each

physician. (About 35-40 percent of physicians admitted patients in more than

20 unique DRGs). This detail enabled us to determine whether losses on one

DRG are offset by gains on another and also to decompose the reasons for

loss. In addition, a summary measure of casemix was created based on the

physician's entire practice. The casemix index (CMI) was based on the

*To the extent that group physicians of the same specialty share a provider
number, we will underestimate the number of unique physicians. Since these
physicians must charge the same fees to Medicare (for similar procedures) and

may also share a similar practice style, this should not bias our results in

any way. Gains and losses, furthermore, are unaffected.
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TABLE 6-1

SPECIALTY DISTRIBUTION OF PHYSICIANS AND ADMISSIONS^

New Jersey North Carolina

Physicians Admissions Physicians Admissions

Family Practitioners 5.8% 4.8% 4.3% 3.0%
General Practitioners 9.1 7 . 7 14 .

8

21.7

Cardiologists 3.7 6 .

3

1.3 1.6
Gastroenterologists 2.1 2 . 3 0.7 0.5

Internists 23.1 38.3 25.9 37.3
Pulmonary Disease Specialists 1.3 1. 7 0.7 0.7

Other Medical Specialists 0.8 0.4 1.7 0.4

General Surgeons 15.1 13.0 13.6 13.2
Neurosurgeons 1.4 0.7 1.7 1.3

OB-GYNs 6.6 1 .

1

8.1 1.2

Ophthalmologists 5.3 4.4 5.5 5.3
Orthopedic Surgeons 6.5 5.2 5.8 4.5

Otolaryngologists 2.5 0.8 2.8 0.7

Plastic Surgeons 1.3 0.3 1.1 0.3
Thoracic Surgeons 2.8 1.8 0.8 0.5

Urologists 5.5 6.0 4.1 4.8

Other Surgical Specialists 0.4 0.2 U . 1 U . U

Neurologists 1.5 1.0 1.9 1.3
Psychiatrists 2.2 0.7 3.7 1.1
Other Specialists 1.5 0.2 0.9 0.2

Multi-Specialty Groups 1.6 3.0 0.6 0.1

^Columns may not sum to 100% due to rounding.

Source: Medicare Part A and Part B claim.s from New J ersey and North Carolina,
1982.
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relative costs for each physician DPG, weighted by that DPG ' s share of the

physician's caseload, as follows:

CMI .
=

3

where MDCOST^ = average physician costs for the i-th DPG, and DPG
^
^ = the

number of cases in the i-th DPG for the j-th physician. The index is

standardized to 1.0, so that scores greater than (less than) one represent

physician practices of above (below) average casemix complexity, relative to

the "typical" practice in the state.

6.2.2 Defining Winners and Losers

Winners and losers under DPG-based reimbursement were simulated by

comparing physician costs for each case in a given DPG with the DPG average

and then cumulating gains and losses across all cases and DRGs to arrive at a

total gain (or loss). Let

Gain^ be the total gain or loss for the j-th physician, = average price

(reimbursement) for the i-th DPG and MDCOSTj^ = physician costs for the k-th

case. The value for p"^ was based on mean physician DPG costs in urban and

rural areas for each state.* If Gain^ is greater than zero, then the

physician is a winner, i.e., his/her costs exceeded the reimibursement on

average.

Total gains and losses will be a function not only of physician practice

styles, but also of the total size of practice. Dividing Gain^ by (the

j-th physician's caseload), we obtain gains (or losses) on a per case basis.

Since this is the more appropriate measure for cross-physician comparisons,

most of our discussion will focus on per case gains and losses. Nevertheless,

total practice gains and losses are still of interest in their own right, as

they illustrate the absolute size of the income redistribution across

physicians

.

Alternatively, a single statewide average cculd have been used. We chose
urban-rural as a more realistic stratifier given that this distinction is also
made under the hospital PPS. Making an urban-rural adjustment also helps
control for geographic cost-of-living differences.
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6 . 3 Who Wins, Who Loses, and By How Much?

6.3.1 Per Case Gains and Losses

Under DPG-based case reimburseinent , even with an urban-rural differential,

the average physician would lose money, $13 per case in New Jersey and $19 in

North Carolina. While the variation is tremendous, ranging from gains of

$3,700 per admission to losses of over $6,000, most physicians would

experience more modest revenue changes. One-half of attending physicians in

New Jersey and two-thirds of those in North Carolina would receive $150 more

or less than their average cost (see Table 6-2). These gains (losses) would

appear quite small relative to the average DRG payments of $1,457 and $1,012

in New Jersey and North Carolina, respectively.

Does this mean that only relatively small changes in case management would

be necessary for physicians to break even on average? The answer is no, for

two reasons. First, in the case of surgical DRGs, a loss even of $150 is

fairly small compared to the total MD-DRG costs (less than 10%). A similar

dollar loss on medical admissions, on the other hand, would constitute 30-50

percent of the total cost of care and an offset presumiably would require major

changes in treatment patterns. Second, a small but substantial proportion of

physicians (24% and 18% in New Jersey and North Carolina respectively) would

be "big" losers, incurring losses greater than $150 on every patient they

admit.

Losers, of course, are only half the story. For policy purposes, we are

also interested in winners, physicians spending far less on treatment than the

DRG reimbursement they would receive. In fact, there are roughly the same

proportion of big winners as big losers in each state. If these gains are due

to better case management then the windfall is a short-run (assuming

recalibration ) reward for efficiency. If, on the other hand, their cases are

less seriously ill, then the windfalls could introduce substantial inequities,

particularly if within-DRG severity varied systematically by specialty.

Both big winners and big losers account for a disproportionately sm.all

share of total admissions. Together, they represent 50 percent of New Jersey

attending physicians and 34 percent of North Carolina physicians, but admit

only 39 percent and 21 percent of cases, respectively (see Table 6-2).*

*The larger number of big winners and big losers in New Jersey is simply an

artifact of that state's higher MD-DRG costs which produces a larger absolute
variance.
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TABLE 6-2

COMPAPISON OF PER CASE WINNERS AND LOSERS^

New Jersey North Carolina

Physicians Admissions Physicians Admissions

Big Winners
ZD , Of,

T C O Q. Q lay . 1%

Small Winners
($50-150) 18.0 22.2 25.7 30 .1

Break Even (+ $50) 18.6 23.3 26.0 33.7

Small Losers
($-50-150) 13.4 15.2 14.6 15.0

Big Losers
($-150+) 23.9 18.6 17.7 11.7

^Columns may not sum to 100 percent due to rounding.

Source; Medicare Part A and Part B claims from New Jersey and North Carolina,
1982.
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6.3.2 Total Practice Gains and Losses

While we are primarily concerned in gains and losses standardized for size

of caseload, gains and losses for the practice as a whole are also of

interest. A per case loss of $100 will clearly have different financial

implications for the physician who admits two patients per year than for the

physician with an annual volume of 200 patients.

Figure 6-1 displays the frequency distributions of per case and total

gains and losses for New Jersey physicians. Both measures of gain (loss) are

fairly normally distributed around the mean of zero (the break-even point).

Although total gains (losses) are not as tightly distributed around the mean

as per case gains and losses, there is no marked skew in either direction.

The size distribution of total gains and losses is also shown in Table

6-3. One-fourth of New Jersey physicians and nearly one-third of those in

North Carolina do not win or lose more than $1,000. This may be due either to

small per case gains (losses) or to small caseloads. About half the

physicians in both states are within $3,000 of their total costs.

Nevertheless, the absolute dollar gain or loss can be considerable for som.e

physicians. Roughly 5 percent of physicians in both states would lose more

than $15,000 annually under DRG reimbursement (and almost 2% would incur

losses over $25,000). Windfall gains in excess of $15,000 would be realized

by almost as many physicians (3.5% - 4.6%).

6.4 Differential Impact by Specialty

Average per case losses of $13 and $19 in our two states hide the fact

that some specialties may incur far greater losses and that other specialties

may actually make money. Since these differential impacts may greatly

influence access by Medicare beneficiaries to specialized services, they are

probably more important than distributional effects more generally. It is

conceivable that every physician in a given specialty could lose, for example,

especially among the more esoteric subspecialties.

6.4.1 Overview of Hospital Caseloads, DRG Concentration, and Casemix

Before simulating the specialty impacts of DRG pa^Tnent, we need to have a

frame of reference for analyzing these gains and losses. Which specialties

have larger Medicare inpatient loads? Do some concentrate their practice in a

6-7
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TABLE 6-3

FREQUENCY DISTRIBUTION OF TOTAL GAINS AND LOSSES^

New Jersey North Carolina

r ciR nnn4- 4 fia*S • V t J -J ^

G $1 J , UU U - 1-) , U U U 1 . -L . -J

r C11 nnn i7 nnnKj !pl J. / U UU — 1 J ^ u u u J. • -L.I

<f Q nnn ti nnn n 9 ^Z . D

t 7 nnn q nnn n J.J

e> K nnn 7 nnn

G $ 3,000- 5,000 7.8 7.5

G $ 1,000- 3,000 13.2 13.2

Break-Even (+$1000) 25.4 31.1

L $ 1,000- 3,000 10. 9.0

L $ 3,000- 5,000 6.2 6.3

L $ 5,000- 7,000 4.5 3.6

L $ 7,000- 9,000 3.1 3.0

L $ 9,000-11,000 2.5 1.9

L $11,000-13,000 1.9 1.3

L $13,000-15,000 1.1 1.1

L $15,000+ 5.5 4.9

Columns may not sum to 100 percent due to rounding.

Source : Medicare Part A and Part B claims from New Jersey and North Carolina,
1982.
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narrow range of DRGs? How does casemix vary by specialty? Table 6-4 compares

the major specialty groups along all three of these dimensions.

As we would expect, internists, cardiologists and North Carolina GPs have

higher than average caseloads, about 65 Medicare admissions annually.

Similarly, OB-GYNs, otolaryngologists, plastic surgeons, and psychiatrists

admit relatively fewer Medicare patients.

The average physician admits only a little over two patients (2.2-2.4) in

the same DRG, treating 18 different DPGs in the course of a year. Only

ophthalmologists are able to concentrate their practice, admitting 10-13

patients per DRG. Given the narrow scope of their specialty, this is not

particularly surprising, but what is surprising is the apparent DRG diversity

of certain other "super" specialists like neurosurgeons and cardiologists.

This implies that little physician averaging can take place at the DRG level;

instead, any cancelling out will have to occur across DRGs.

Finally, the Casemix Index (CMI) scores vary from a low (less complex) of

around 0.6 for general and family practitioners to a high of 2.5-3.6 for

thoracic surgeons. Since the index was based on relative cost weights,

surgeons as a group will tend to have higher scores (reflecting the higher

costs associated with surgical DRGs). It is surprising, however, that we

observe no real differences between GPs and internists, and small differences

for cardiologists. This is partly because specialty cost differences were

ignored in constructing the CMI, and hence an angina case, for example, has

the same relative complexity or costliness for the GP as for the

cardiologist. However, if cardiologists concentrated their practice in the

iTiost complicated DRGs, such as circulatory disorders with cardiac

catheterizations, then the CMI should capture this difference.

How well does the Casemix Index capture variations in average costs per

case across physicians? Based on regression analysis, the CMI explains 38

percent of per case costs in New Jersey and 49 percent in North Carolina,

somewhat less than the variation explained by DRGs at the admission level
2

(recall R s equal to 0.57 in Table 4-6). Greater explanatory power for the

CMI in North Carolina than in New Jersey is consistent with similar analyses

at the individual case level in Chapter 4. What does this imply for DRG

payment to attending physicians? It means that average costs, and hence

average gains or losses per case, will be largely determined by factors other

than casemix (at least as measured by DRGs). In the next section, we look

directly at winning and losing specialties.
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TABLE 6-4

MEDICARE HOSPITAL CASELOADS, DRG CONCENTRATION, AND CASEMIX BY SPECIALTY

New Jersey North Carolina

Caseloads Adm/DRG CMI Caseloads Adm/DRG CMI

Family Practitioners
General Practitioners

32.5
33.4

1.7

1.8
0. 61

0.64

31.9
66.5

1.7

2.2

0.58

0. 58

Cardiologists 66.7
Gastroenterologists - 43.5

Internists 65.3
Pulmonary Disease Specialists 49.0

General Surgeons 33.5
Neurosurgeons 19.7
OB-GYNs 6.0

Ophthalmologists ' 31.6

Orthopedic Surgeons 31.2

Otolaryngologists 12.4

Plastic Surgeons 10.5
Thoracic Surgeons 25.7

Urologists 42.5

2.6

2.1

2.3

2.3

0.70

0.95

0.64
0. 69

1. 61

2.16
1.33
1.80
1.64

1. 37

1.39

2.53

1.47

57.5
27.9
65.5
42.9

43.4
32.9
6.3

44.0
33.9
11.8
10.4

26.2
53.4

2.7

2.0

2.3

2.4

2.1
2.3
1.8

12.6

3.0

2.0

1.9

2.2

3.3

0. 76

1.11

0.66

0. 76

1.88

1.95
1.52

2.01

1.83

1. 55

1.77

3.56
1.72

Neurologists
Psychiatrists

24.2

13.4

1.9

3.5

0. 71

0. 81

31.4
13.5

2.1

2.8

0.62
0.60

All Physicians 38.7 2.2 1. 14 44.3 2.4 1.13

Source ; Medicare Part A and Part B claims from New Jersey and North Carolina,
1982 .
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6.4.2 Pedistributive Effects Across Specialties

There are definite redistributive effects by specialty from a fixed,

urban-rural DPG payment (Table 6-5). GPs and FPs experience substantial

windfall gains ($46 to $74 per case), largely because of their lower fees.

OB-GYNs, ophthalmologists. North Carolina otolaryngologists, and New Jersey

psychiatrists also make money on each admission, although the absolute dollars

tend to be smaller. Who are the big losers? They include the medical

subspecial ists (cardiologists, gastr center olog ist s , and pulmonary disease

specialists), some of the higher priced surgical special ists ,( neuro, plastic,

and thoracic surgeons), and neurologists.

Gains and losses for all of the specialty groups are significantly

different from those incurred by GPs and FPs (based on regression analysis).

The only exceptions are New Jersey ophthalmologists and New Jersey

psychiatrists whose net wins per case are no different from those of their GP

colleagues. Surprisingly, specialty explains very little of the variation in

physician gains and losses, only 3.6 percent and 5.7 percent in New Jersey and

North Carolina, respectively. There is clearly far more variation in winners

and losers within specialty than between specialties. This is the focus of

section 6.5.

How can we explain these specialty differences? Why does the

ophthalmologist and the GP win on average and the general surgeon and the

internist lose? The main reason probably lies in the degree of within-DPG

competition among specialties. GPs, FPs, internists, and medical

subspecialists all admit patients in the same DPGs, and the GPs/FPs are simply

less expensive. The larger losses incurred by internists and medical

specialties in North Carolina are probably due to the relatively greater

concentration of GPs/FPs in that state. By contrast, ophthalmologists

"control" the DPGs they deal with; there is virtually no between-specialty

competition in the treatment of eye disorders. Whether an ophthalmologist

wins or loses is thus primarily a function of how he/she treats patients

relative to other ophthalmologists. Similarly, OB-GYNs, otolaryngologists,

urologists, and (to a lesser extent) orthopedic surgeons are the chief

specialties involved in their respective diagnostic categories, especially for

the surgical DPGs. (Medical specialists may admit and care for patients with

kidney and urinary tract diseases, for example, but only the urologists

operate on them .

)
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TABLE 6-5

COMPARISON OF WINNERS AND LOSERS BY SPECIALTY ($ Per Case)

New Jersey North Carolina

rainixy rTactice t ^ Q^ -J y

Lieneraj. r^iacuice 1 A D

Cardiology (69) ( 230 )

Gastroenterology (132) ( 243)
{ 63 )

Pulmonary Disease ( 154) (251)

vjencLaj. ourgety
Neurosurgery (133) (44)

Obstetr ics-Gynecology 24 15

Ophthalmology 47 30

Orthopedic Surgery (18) (6)

Otolaryngology (14) 10

Plastic Surgery (170) (163)

Thoracic Surgery (197) ( 168)

Urology (5) 4

Neurology (101) (158)

Psychiatry 78 (85)

All Physicians (13) (19)

Source ; Medicare Part A and Part B claims from New Jersey and North Carolina,
1982.
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Specialization alone is not sufficient to ensure that surgeons always win;

they must also control their area of specialization. Take thoracic surgeons,

for example, who currently would lose almost $200 on every case. If they

limited themselves to the major heart and lung operations for which they are

uniquely trained, their net losses might be smaller or even become gains.

Instead, thoracic surgeons perform a fair amount of other, often less com.plex

surgery (e.g., pacemaker implants), for which there is a fair amount of

competition, especially from general surgeons. Specialization with

concentration is necessary to minimize the negative effects of low-cost

competition.

Of course, mean gains and losses for a specialty do not mean that all

physicians in that group win or lose. There are winners and losers within

every specialty, as we see in Table 6-6. The first two columns for each state

present the percent of physicians in each specialty who lose miore than $50,

and win more than $50 per case, respectively. (The percentages for all

physicians are the sam.e as those in Table 6-2; big and small losers, and big

and small winners, have been combined.) In fact many specialties who incur

net losses, such as neurosurgeons, orthopedic and plastic surgeons, have

almost as many winners as losers. Take New Jersey neurosurgeons, for example,

who on average would lose $133 on every Medicare admission (Table 6-5). Only

45 percent of neurosurgeons would lose m'ore than $50 per case, and 41 percent

would actually win $50 or more (Table 6-6).

6.4.3 Im.pact of a Global Medical PPG Payment

Earlier in Chapter 4 we saw that DRGs explained very little of the cost

variation for medical admissions, and that gains and losses on any one case

will be largely random. This suggests that a single global rate per medical

admission might not be any less equitable on average. To test this, we

substituted a single rate (the mean of all medical DRGs) for the DRG-specific

rates in our calculation of gains and losses on medical DRGs, keeping

reimbursem.ent for surgical DRGs unchanged.

Table 6-6 shows the change in the distribution of winners and losers when

a global rate is used for m^edical admissions. For physicians as a whole,

there is very little change; there are a few more losers in New Jersey (40%

versus 37% under a DRG-specific medical rate), but miore winners in North

Carolina (45% versus 42%). At the specialty level, however, there are major
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shifts in who wins and who loses. Most surgeons are more likely to win while

F-edical specialists are much more likely to lose. The percent of losing

gastroenterologists , for example, would increase from 63 percent to 82

percent, and from 72 to 85 percent, in New Jersey and North Carolina

respectively. By contrast, the number of winners increases for all but one of

the surgical specialties; in fact, in most instances, one-half or even more of

the surgeons would be winners. The one exception is thoracic surgeons whose

net loss position does not change, because they are not attending on any

medical DRGs. All other surgeons, even neurosurgeons, not only admit a fair

number of medical cases, but apparently treat them at a lower cost than the

all-medical DRG average. We explore this in rriore detail later.

6. 5 Decomposition of Gains and Losses

Given the small number of cases a physician treats within a given DRG

(generally 2-3 on average), there is little opportunity for gains and losses

to cancel each other out at the DRG level. Any cancelling out that occurs

will have to take place across DRGs. To see how this happens, if at all, we

need to decoiTipose per case gains and losses for the practice as a whole and

examine per case gains and losses by DRG.

Table 6-7 presents per case gains and losses for 25 specific DRGs for GPs,

internists, and cardiologists. Some cancelling out does take place across

DRGs, but it is fairly limited. GPs achieve net gains on virtually every DRG

they admit, while internists and cardiologists lose money on almost every DRG

they treat.* New Jersey internists, for example, do manage to 'make money"

on atherosclerosis (DRG 132) and angina (DRG 140), but these gains are more

than offset by losses on every other DRG shown here. Internists and

cardiologists lose on most DRGs that they admit probably for the sairie reason

that they are losers overall: they are not price comipetitive with the GPs who

treat very similar cases.

Ophthalmologists present an interesting contrast, since there is hardly

any between specialty competition for their DRGs. For these physicians, gains

and losses will be determiined by how each ophthalmologist treats his/her cases

*Missing data in Table 6-7 does not mean that the specialty does not treat
that specific DRG, only that the DRG was not among the 20 most frequent.
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relative to other ophthalmologists. Table 6-8 decomposes per case gains and

losses for ophthalmologists and compares those who lose on average with those

who win or break even for their practice as a whole. The seven DRGs shovm

here account for 95 percent of ophthalmologists' inpatient caseloads. Winning

ophthalmologists would make money on all DRGs, while losing ophthalmologists

would win on only two of the seven. Practice-wide gains and losses are really

driven, however, by how well ophthalmologists do with DRG 39 (lens

procedures), since this single DRG accounts for 80 percent of their volume.

Ophthalmologists may lose money on lens procedure admissions, either

because they charge higher fees or because they use more (or more expensive)

inputs. Table 6-9 compares average per case costs between winners and losers

for a number of different inputs to a lens procedure. Because these charges

are averaged across all admissions, they reflect both the probability that the

physician service was performed as well as the number of services actually

provided (except for the use of an assistant surgeon which is expressed as a

percent of cases only). Although losing ophthalmologists use more inputs than

their winning colleagues, including more frequent use of assistants, this is

not the main reason they would be in the red under DRG reimbursement. Higher

surgeons' fees account for 69 percent and 78 percent of the difference in

total MD-DRG costs between winners and losers in New Jersey and North

Carolina, respectively.

Are losing ophthalmologists then simply unusually expensive physicians who

could simply forego their high fees in order to break even? While that may be

true in some cases, a more likely explanation is that winners and losers are

performing different operations within the same DRG. Cataract extraction with

an intraocular lens (lOL) implant at the same time is currently reimbursed at

a rate about 50 percent higher in our states than extraction alone. Thus,

losers may be losing simply because they are inserting lOLs along with their

extractions, charging a lump sum for both. If this is the case, then losing

ophthalmologists could only recoup their losses by splitting the admission in

two: a first admission for cataract extraction and a second for lOL

insertion. This of course would greatly increase total physician

expenditures. We explore lens procedure readmiissions in more detail in

Chapter 8. There is little evidence that the extraction and lOL insertion

procedures are currently being split into two admissions. Readmissions for

this DRG are generally to repeat the surgery on the other eye.
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TABLE 6-8

DECOMPOSITION OF PER CASE GAINS (LOSSES) FOR LOSING AND WINNING OPHTHALMOLOGISTS

New Jersey North Carolina
Break- Break-

Losers Even Winners Losers Even Winners
DRG (39%) (11%) (50%) (35%) (20%) (45%)

36 Retinal Procedures $ 143 $594 $647 $(114) $320 $293
37 Orbital Procedures (189) 97 216 (66) 11 68

38 Primary Iris Procedures (90) 48 (272) 74

39 Lens Procedures (279) 305 (194) (13) 210

40 Extraocular Procedures, ( 121) (28) 136 18 30 141

Except Orbit
42 Intraocular Procedures, (119) 166 607 ( 229) 76 351

Except Retina, Iris,
and Lens

47 Other Eye Disorders ' 69 243 242 131 215 208

Practice Average (270) 8 303 (185) (3) 210

TABLE 6-9

SOURCES OF LOSS FOR OPHTHALMOLOGISTS: THE CASE OF LENS PROCEDURES (DRG 39)

New Jersey North Carol ina

Losers Winners Losers Winners

Surgeon's fee $1, 512 $1,109 $1,233 $915
Routine Visits 60 38 12 6

Consultations 41 30 9 4

Other Surgery 24 7 31 10

X-Ray

s

14 12 14 10

Other Tests 24 13 9 6

Percent of Time
Assist. Surgeon Used 8 7% 59% 10% 2%

Total MD-DRG Cost $2,122 $1,538 $1,489 $1,082

Mean Gain (Loss) $(279) $ 303 $(185) $ 210

Source ; Medicare Part A and Part B claims from New Jersey and North Carolina,
1982.
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6 . 6 Impact of Inter-Specialty Competition on Winners and Losers

Earlier in Section 6.4.3, we saw that a global payment rate for all

medical DRGs would generate more gains for surgeons, suggesting that they

admit a fair number of medical cases and that they are cost competitive with

other specialties. To look at the degree of inter-specialty competition more

closely, we chose a medical DRG that is commonly treated by both medical and

surgical specialists: medical back problems (DRG 243). Four specialties

admit 80-90 percent of cases: GPs, internists, neurosurgeons, and orthopedic

surgeons. GPs and orthopedic surgeons make money on these cases, while

internists and neurosurgeons lose money.

Table 6-10 compares the physician services used by these four specialties

to treat medical back problem cases, how long they keep them in the hospital,

and what kinds of patients they are. While GPs have longer stays in the

hospital, this is more than offset by their lower per diem visit fees and

generally low utilization rates for other services. Internists run a loss on

medical back problem cases because they charge higher visit fees, they keep

their patients in longer than other specialties, and they run more tests and

x-rays compared with orthopedic surgeons. Neurosurgeons, on the other hand,

lose primarily because of their intensive diagnostic work-ups (i.e. rriore

surgery and x-rays), despite very short hospital stays.

Are orthopedic surgeons simply more efficient in managing medical back

problem cases? MD-DRG costs 20-25 percent lower than these of internists

certainly is suggestive. An alternative explanation is that orthopedic

surgeons are treating a healthier group of patients, perhaps in preparation

for surgery during a subsequent admission. Their patients are definitely

younger and more likely to be male compared with those treated by GPs and

internists. This can only be a partial explanation, however, since

neurosurgeons (whose costs run 25-30% above those of their orthopedic

colleagues) admit even younger, male patients. Most likely, the answer lies

in casemix differences not captured by this DRG.
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7.0 DISTRIBUTIONAL EFFECTS OF PHYSICIAN DRGs ON MEDICAL STAFFS AND HOSPITALS

7 . 1 Introduction

Previous chapters have amply demonstrated the large variation in physician

costs both across cases and across physicians. A clear implication of this

variation is that a fixed per case payment would put providers at considerable

risk, even if it were DRG-specif ic. Three underlying factors are presumably

responsible for the variation: (1) random variation in illness severity; (2)

socio-economic differences that affect patient demand and physician fees; and

(3) differences in practice "styles". The first can be considered in two

parts: (a) variation in illness mix across DRGs; and (b) variation in illness

severity within DPG. The DRG system as presently constituted addresses (a)

through DRG-specif ic payment but not (b) which remains an unknown.

Differences in costs can also occur for patients with identical illnesses if

they differ in ability to pay or attitudes towards medical care. For Medicare

patients specifically, ability to pay variation is relatively minor due to

supplementary insurance, leaving attitudes and physician fee comipetition the

likely sources of variation in the second category. Finally, differences in

physician inputs, or costs, can occur for identical patients seeing different

physicians if the latter differ in the treatment style, or regimen, emiployed.

With perfect competition and consumer information, such styles would disappear

(unless patients had preferences for one style over another, e.g., surgery

over drugs). Neither condition obtains in medical care, of course, permitting

variation in regimens that may be systematically related to economic motives

of providers; that is, doing more for the patient may m.ean more income. Peer

associations also plays a role in determining styles through conimunicat ion of

new techniques among physicians practicing together and discouragerrient of

"deviant" regimens through peer review.

Physician DRGs, like hospital DRGs, are to be targeted towards the

reduction, if not complete elimination, of cost variation due to individual

patient demands and physician styles. If a physician is treating two patients

of differing severity, reimbursement differentials are completely justified.

On the other hand, if the patients differ in, say, their preferences for more
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services, this is a different matter. The same is true for physicians using

more intensive regimens on identical patients. Hence, the critical question

for public policy is the degree to which MD-DRGs control for legitimate

variation in severity alone.

Examination of patient attitudes or physician fee-setting in any

systematic manner is really beyond the scope of our study, but we can say

something regarding provider styles, as we did in the previous chapters when

we decomposed costs by the specialty of the attending physician. There is

still another way of approaching the question, however, one that focuses on

the hospital's medical staff as the unit of analysis . If inpatient peer

review determined treatment patterns to a large extent, and DP.Gs controlled

adequately for severity, then most of the within-DRG differences would be

among staffs of different hospitals. That is, all physicians in "Memorial"

hospital would treat diabetics in the same manner, a manner that would differ

from that observed across town in "St. Mary's".

The degree of medical staff homogeneity also speaks to the question of

"who to pay?" We have already discussed the major payment alternatives in

Chapter 2, Vi 2 . , paying the attending a MD-DRG flat rate, or the medical

staff, or the hospital. A potential advantage of paying the medical staff

would be the opportunity for physicians to pool the systematic and random

risks at the physician level. How successful pooling would be depends on the

homogeneity of practice styles. If all physicians at Memorial treat diabetics

very intensively relative to those at St. Mary's, they will not be able to

offset losses with gains. Conversely, if no staff-wide style exists and high

and low-cost physicians are randomly distributed across hospitals, each

hospital's medical staff can devise a system for sheltering physicians against

uncontrollable risk.

Risk-pooling can be extended further by pooling both the Medicare

institutional (Part A) and physician (Part B) payment and paying a combined

rate. If physician and hospital costs within DRG are substitutes, then

pooling can generate savings on one side that can be used to offset losses on

the other. If they are complementary, then risk-pooling between the two types

of services in unachievable, and major changes in both hospital and
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physician styles must occur. Either that, or higher overall costs may be

indicative of systematic variation in illness severity that has not been

controlled by the DRG system.

Research Questions

To shed some light on the broad issues of practice styles, the potential

of risk-pooling, and the appropriate locus of payment, this chapter addresses

the following research questions:

(1) How homogeneous are physicians across hospitals? How
homogeneous are hospitals in terms of size and casemix?

(2) Would most physicians on a particular medical staff win or

lose under physician DRGs? If so, are winners or losers
associated with particular hospital characteristics like

urban-rural location and teaching status?

(3) Hew much of the gain or loss at the medical staff level is

due to DRG mix? To hospital and staff characteristics
holding DRG casemix constant?

(4) Is the degree of homogeneity of styles within institution
related to the concentration of patients among a few
physicians?

(5) Concerning a combined hospital-physician payment, are the
two costs complementary or substitutes?

(6) Is the variation in gains (losses) for a combined payrrient

greater than (less than) that for MD-DRGs alone? If

greater, is it positively related to the scope of casemix
due to diseconomies of breadth?

(7) How might the PPS add-on for teaching affect the pattern of
gains under combined payment?

7.2 Methods

The analyses of the effects on medical staffs and joint hospital medical

staffs of a single payment for an inpatient stay involved the creation of a

data file with the hospital as the unit of analysis. The thousands of
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individual patient claims analyzed in Chapters 4 and 5 were aggregated to the

hospital level in both states.

The hospitals to be analyzed were initially required to meet two criteria

• Hospitals were required to have data describing the facility
in terms of type of hospital, bedsize, ownership and also
cost data necessary to transform charges into cost.

• Hospitals with a minimum of 25 Medicare admissions during the

year were retained.

Applying the above criteria had the following results:

New Jersey North Carolina

Total Number of Hospitals 119 154

Hospitals with < 25 admissions (6) (15)

Hospitals included 113 139

Nineteen of the remaining hospitals in New Jersey and sixteen in North

Carolina were missing Medicare Cost Reports from which we obtained the

facility characteristics as well as cost data. Where possible, we identified

these hospitals and coded the appropriate descriptors from the Guide to the

Health Care Field published by the American Hospital Association (AHA). The

AHA data, however, do not include cost information. In order to transform

charges into costs in these hospitals (typically psychiatric facilities), we

applied an average per diem and average departmental cost-to-charge ratio by

urban/rural and ownership. The detailed description of how the charge data

were transformed into costs can be found in Chapter 3.

7.2.1 Construction of Analytic Variables

Variables describing the hospital and its medical staff include:

• Location
• Ownership
• Type of hospital (e.g. short-term general)
• Bedsize
• Medicare dependency
• Teaching status
• Specialty mix.
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We also constructed several additional analytic variables to capture the

unique qualities of each hospital:

• A casemix index
• A DRG concentration index

• A medical staff concentration index

Case Mix Index

The Case Mix Index for physician services (CMI-B) is a ratio which

compares each hospital's expected cost of physician service for the types of

Medicare cases that are treated there.

CMI-B^ =Y.
i

where = average cost for i-th DRG.

DRG.^ = number of cases in i-th DRG for the h-th hospital,
ih

ADMj^ = total admassions in the h-th hospitals.

The numierator of a hospital's CMI-B index is simply the proportion of the

hospital's cases falling into a particular DRG multiplied by a cost weight for

that DRG, sumimed over all DRGs. This num.erator, the expected cost of the

hospital's average case is divided by the average case cost for all

hospitals. A similar calculation is done using joint Part A and Part B data

(CMI A-B)

.

C. ^ DRG.,
1 * ih

ADM,

DRG Concentration Index

The DRG Index (DRGIND) is an attempt to capture the extent of product

differentiation at the hospital level. That is, if one defines patients

within a DRG as a unique product, this Herfindal index reflects how the output

of the medical staff in each hospital is diffused across DRGs.

DRGIND^ =

i

DRG
ih

ADM.

As the index approaches one, the patient mix becomes more concentrated in

fewer DRGs. If it is near zero, this reflects cases that are widespread

across DRGs.
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Physician Concentration Index

To evaluate the contribution of individual practice styles, we included a

physician concentration index (CONCIND) constructed in a similar way to the

DRG index discussed above.

CONCIND, = 2^
^ k

ADM. .

kh

ADM,
h

where ADM|^j^= number of admissions for which the k-th physician is the
attending physician; and

ADM^ = total admissions in hospital h.

Hospitals whose admissions are treated by few attending physicians will have a

high value for this index compared to a hospital where a large number of

physicians are each admitting a few patients.

7.2.2 Identification of Winning and Losing Medical Staffs and "Joint Ventures'

In order to evaluate the effects of a per case reimbursement system at the

hospital level, we calculated two case-based payments for the medical staff.

One is a statewide average payrrient for each DRG based on all cases treated in

all hospitals (TOTB). The second method is based on two averages, one

calculated for cases treated in urban hospitals (SMSAs) and one for those

treated in rural (non-SMSA) hospitals [TOTB(U/R)]. Medical staff payment per

DRG is simulated by multiplying the average payment per case by the number of

admissions in that DRG.

To determine whether a medical staff gains or loses for each DRG, the

costs of treating all patients in a DRG are summed at the hospital level and

then subtracted from the simulated medical staff payment. This process is

repeated for each DRG and sum.med over all DRGs treated in each facility. A

similar set of payment rates based on both hospital and physician costs were

calculated for so-called "joint ventures" of hospitals and their medical

staffs.
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7.3 Industry Structure in New Jersey and North Carolina

7.3.1 Contributors to Interhospital Differences in Practice Styles

The size and composition of hospitals and physician staffs are important

for our analysis in three important. First, there is the contribution of

physician specialty to the average cost per admission to a hospital.

Specialists have been shown to have a more resource intensive rriode of practice

due to their patients' severity of illness or to differences in their training

and expertise. Specialized medical staffs may also more frequently involve

consultants for advice on treating problems outside their specialty.

The second issue has to do with the concentration of the medical staff and

to what extent individual physicians might dominate the style of medical

practice at a hospital. If the majority of admissions are assigned to a few

attending physicians, one might expect greater homogeneity of practice styles

within hospitals. Fewer physicians might facilitate comimunicat ion and make it

easier to identify modal behavior patterns within the hospital. Conversely,

the less concentrated the medical staff, the less concern each individual

physician will have over higher costs per admission (See Pauly, 1980).

A third important relationship has to do with the heterogeneity of

hospitals themselves. In general, the more homiogeneous the hospital industry

is, the less patient triaging is likely to take place, producing less

variation in casemix, illness severity and presumably in costs as well. For

example, if all hospitals in a state were large tertiary institutions treating

a broad number of cases, they should all exhibit about the same CMI and

average costs per admission.

7.3.2 Hospital and Medical Staff Characteristics

The characteristics of hospitals and their miedical staffs are summarized

below in Tables 7-1 and 7-2. The hospitals shown here represent all those

with more than 25 Medicare admissions.

7-7





TABLE 7-1

CHARACTERISTICS OF HOSPITALS IN NEW JERSEY AND NORTH CAROLINA

Hospital Type New Jersey North Carolina
(n = 113) (n = 139)

Short term general 83.2% 92.8%

Short term specialty 3.5 1.4

Rehabilitation 3.5 1.4

Psychiatric - 6.2 4.3

Control

Private Non-Profit 85.8 44.6

For-profit i 2.7 10.8

Government 8.0 43.9

Unknown 3.5 0.7

Bedsize

50 1.8 10.1

51-199 27.4 61.2

200-399 42.5 13.7

400 23.9 13.7

Unknown 4.4 1.4

Teaching Status

Teaching 57.5 11.5

Non-Teaching 42.5 88.5

Sources ; Medicare Cost Reports for New Jersey and North Carolina 1981, Guide
to the Heal t h Care Field , American Hospital Association 1982,

Medicare Part A and Part B claims for New Jersey and North Carolina,
1982.
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Hospital Characteristics

The distribution of hospitals in New Jersey shows that the majority of

hospitals are short-term general, non-profit (85.8%) facilities, often with

teaching affiliations (57.5%). Two-thirds have more than 200 beds and nearly

a quarter have more than 400 beds.

In North Carolina, like New Jersey, nearly all are short-term general

hospitals (92.8%), but almost half (nearly 44%) are operated by a government

agency (usually county) vs. only 8 percent in New Jersey. More than ten

percent are proprietary and only 11 percent have any teaching affiliations.

Most North Carolina hospitals are small, with 71 percent having fewer than 200

beds and 10 percent fewer than 50 beds.

Medical Staff Characteristics

The composition of the medical staffs (Table 7-2) in New Jersey shows

surprisingly few differences between urban/rural or teaching/nonteaching

hospitals. Admissions by internists amount for slightly more admissions

(40.3%) in rural hospitals than in urban hospitals (37.5%) while other medical

specialists admit iriore frequently in urban hospitals. General surgeons and

other surgical specialist admit somewhat miore frequently (31.5%) in rural than

in urban hospitals (27.5%). GPs/FPs account for somewhat more admissions in

non-teaching hospitals, (14.2 % vs. 10.8%) but the differences are not nearly

as marked as we might have expected.

There are remarkable differences in the comiposition of medical staffs

across North Carolina hospitals, on the other hand. Overall specialization is

much less than in New Jersey with sharp locational and teaching distinctions.

Nearly half of the patients in rural hospitals are admitted by GPs/FPs as

compared with 25 percent in urban hospitals. Admissions by either inedical or

surgical specialists are relatively infrequent in rural and non-teaching

hospitals.

Finally, comiparisons of the MD concentration ratio between the two states

show a much less concentrated style in New Jersey. This is true across the

board, regardless of hospital type. Teaching hospitals clearly have more

attendings per admission which contributes to New Jersey's decentralized care

process, relative to North Carolina.
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7 . 4 Characteristics of Winning and Losing Medical Staffs

7.4.1 Overview of Issues

In this section, we simulate who the winners and losers would be, if the

DRG payment were made to the medical staff. The medical staff is defined as

all attending physicians at a given hospital. We test two methods of payment,

one based upon a state-wide DRG average, and the second based upon urban and

rural DRG means. In particular, we seek to answer the following questions:

(1) What are the redistributional effects of gains/losses across
medical staffs, as measured by dollars per admission, per

physician, and as a percent of Medicare Part B payments?

(2) Do these effects vary by urban location, teaching status, or

ownership?

(3) Are the effects sensitive to the choice of a statewide or

urban/rural differential average?

(4) How do the winners or losers vary in their patterns of

resource utilization?

(5) Kow do winners or losers differ in their specialty mix or

physician concentration?

7.4.2 Level and Variation in Gains (Losses) in MDDRGs for Medical Staffs

Table 7-3 compares gains and losses for the medical staffs in our states,

first based upon a statewide DRG average and then based upon urban-rural DRG

averages. Using a single statewide rate per DRG, the average medical staff

would realize total gains of $5,823 and $170 in New Jersey and North Carolina,

respectively. These gains are achieved primarily by staff in rural and

non-teaching hospitals. The magnitude of the redistr ibutive impacts is far

larger than what is implied by the average across all medical staffs. Medical

staff based in rural hospitals in North Carolina would achieve total average

gains of $98,868, largely at the expense of their colleagues in urban

hospitals who would incur total average losses of $152,839.

Paying based on urban-rural averages definitely restores some equity

across medical staffs. Those based in urban and teaching hospitals still run

losses on average, but the absolute dollars are considerably smaller. The
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total loss for medical staffs in urban North Carolina hospitals, for example,

is only one-twentieth of what it was under a statewide average ($7,865

compared with $152,839). Except for North Carolina teaching hospitals, all

losses are relatively trivial iji toto , representing only a few percent of

total physician DRG costs. Because the urban-rural differential seems more

equitable for policy purposes, we focus the remaining discussion on the bottom

half of Table 7-3. All subsequent sections in this chapter also report

effects of urban-rural, rather than statewide, averaging.

Total gains and losses can be somewhat misleading, because they fail to

adjust for volume. Large losses _in toto could be simply due to small losses

incurred on a very large number of admissions. In order to hold Medicare

caseloads constant, we simply express net gains (losses) on a per admission

basis. In addition, we put gains and losses on a per attending physician

level. Again, large overall gains (losses) may be partly a function of

medical staff size. The larger the miedical staff, the smaller any gains or

losses will be, thereby diluting any cost-saving incentives.

In Table 7-3, we observe the incongruous finding that while medical staffs

may run a total loss on average; the staff may actually win on a per admission

or a per physician basis. Take urban medical staffs in North Carolina, for

examiple. Total losses average $7, 865, but these staffs achieve per admission

gains of $70 and per physician gains of $152. This apparent anomaly is a

result of several statistical artifacts. First, total gains and losses in

these cases are quite small relative to total physician costs and probably not

statistically significant. Second, if losses, caseloads, and medical staff

size are positively correlated, this will have the effect of reducing the per

admission/per physician loss for big losers and increasing the per

admission/per physician gain for winning medical staffs. An average of this

ratio across medical staffs will then have a positive skew. Third, the sample

sizes are quite small and sensitive to extreme values (either negative or

positive)

.

Once we adjust for volume, most medical staffs in both states manage to

make money, ranging from $12 to $70 per admission. Staffs of rural New Jersey

hospitals and North Carolina teaching hospitals run a loss on every admission,

however, apparently treating their cases more intensively com^pared with their
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counterparts. Casemix cannot explain these losses, as all payments are

DRG-specif ic . Alternative explanations include staff specialty mix and

hospital characteristics; we explore these later.

How would these gains or losses be distributed across the medical staff?

The individual attending's share in the gain would be $449 on average in New

Jersey and $2,347 in North Carolina. These shares are not equally distributed

across medical staffs, however. Medical staffs at North Carolina nonteaching

hospitals and at rural hospitals in both states would receive windfall gains

of $2 ,000-$4 , 000 annually, definitely a large enough "bonus" to encourage

cost-conscious treatment regimens (assuming, of course, that staff savings are

pro rated to individual attendings). Staff in North Carolina teaching

hospitals, on the other hand, would receive $1,635 less per physician than

what they had spent in treating patients. This represents about 1.5 percent

of what the average physician in the South earned in 1982 (AMA, 1984), and

should be sufficiently large to spark some practice changes.

How do these patterns vary by ownership of the hospital? Table 7-4

compares the winning and losing medical staffs. Three trends are identified.

For-Profit Hospitals ; In both states, staff based in for-profit hospitals

show an overall gain from DRG-payment: for-profits gain $55,074 in New Jersey

and $49,732 in North Carolina. Each staff physician on the medical staff

would average $507 in additional revenue in New Jersey and $629 in North

Carolina.

Government-owned Hospitals ; The effects on the staff in gover nm.ent-owned

hospitals are very different in the two states. In New Jersey, medical staffs

lose on average $75 per admission and $299 per physician. In North Carolina,

on the other hand, medical staffs make money, $50 per admission and $2,464 per

physician.

Non-Profit Hospitals ; The medical staffs in non-profit hospitals fare

differently depending on whether or not the hospital is church affiliated.

The medical staffs of New Jersey hospitals owned by religious organizations

lose $12 per admission on average and $147 per physician. Similarly, each

member of the medical staff in church affiliated North Carolina hospitals

would lose $890 on average. By contrast, medical staff in other (non-church)

non-profit hospitals would actually miake money.
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TABLE 7-4

COMPAPISON OF WINNING AND LOSING MEDICAL STAFFS BY HOSPITAL OWNERSHIP IN TWO STATES
USING URBAN-RURAL MEANS

New Jersey
Church Other For-

Non-Profit Non-Profit Profit Governnent
(17)a (80) (3) (9)

Using Urban-Rural Average

Gain (Loss) Total ($45,283) $19,827 $55,074 ($34,103)

Gain (Loss) Per Admission (12) 19 (32) ( 75)

75th quantile 84 84 127 (12)
50th quantile (1) (1) (107) (87)
25th quantile (82) (67) (115) (129)

Gain (Loss) Per Physician (147) 672 507 ( 299)

75th quantile 1163 2823 2628 154
50th quantile (7) 122 110 (29)
25th quantile (1800) (1218) (1218) ( 948)

Gain (Loss) as % of Part B 2 6 5

North Carolina
Church Other For-

Non-Frofit Non-Profit Profit Governrent
(6) (56) (15) (61)

Using Urban-Rural Average

Gain (Loss) Total ($379,940) ' $10,047 $49,732 $16,117

Gain (Loss) Per Admission (12)

75th quantile (87)
50th quantile (129)
25th quantile (55)

Gain (Loss) Per Physician (890)

75th quantile 1316
50th quantile (923)
25th quantile (2658)

Gain (Loss) as % of Part B 3

43 49 50

2 141 105
(55) 86 45

(11) 11 5

3027 629 2464

4245 3632 4322

3121 2006 2581

1598 321 1111

5 13 4

^Number of staffs in parentheses.

Source ; Medicare Part A and Part B claims for New Jersey and North Carolina, 1982.
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7.4.3 Specialty Mix and Concentration of Winning and Losing Medical Staffs

What are the characteristics of the winning and losing medical staffs?

Table 7-5 suggests that specialty mix may be a key factor in determining big

winners and losers. Winning medical staffs in both states are those where

GPs/FPs account for a substantial number of admissions, 14.5 percent in New

Jersey and 46.7 percent in North Carolina. Internists in New Jersey account

for 50 percent of admissions in winning medical staffs. From the physician

level analysis, we know that internists in New Jersey function much like CPs.

If we add admissions by internists to the GP/FPs in New Jersey, the winners

are those medical staffs dominated by non-specialists. The medical staffs

dominated by specialists, particularly medical specialists, are losers. In

New Jersey, other medical specialists account for 14 percent of admissions in

losing medical staffs and only 5.5 percent of admissions in winning staffs.

Table 7-5 also comipares the average cost for categories of ancillary

services between winners and losers. Winning medical staffs consistently use

fewer ancillaries than the losers in both states. The average cost for

consultant services is $85 among losing medical staffs in New Jersey and $32

among the winners. The difference in average cost for other tests is even

more striking, $293 and $101 for losers and winners, respectively. In North

Carolina, the winning staffs spend only $8 on average for other tests per

admission while the losers spend $35.

As expected, the winners in both states are located in smaller hospitals.

This is partly a teaching effect, since larger hospitals tend to be teaching

facilities.

Comparison of winners and losers by their DRG concentration indices

suggest that winning medical staffs have concentrated their admissions in a

few DRGs, The average index for New Jersey winners is .236 versus .106 for

losers. In North Carolina the average for winners is .160 and .005 for

losers. It also appears that winning medical staffs in North Carolina are

composed of fewer attendings relative to total admissions, with an average MD

Concentration Index score of ,248 compared with .094 for losing staffs. A

similar distinction is not apparent in New Jersey.
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TABLE 7-5

ADMISSIONS BY SPECIALTY AND AVERAGE ANCILLARY USE OF WINNING AND LOSING MEDICAL
STAFFS USING URBAN-RURAL AVERAGE COST PER CASE

Big Losers ^ Big Winners "

New Jersey North Carolina New Jersey North Carolina
(7.1%)C (9.4%) (3.5%) (14.4%)

Admissions by Specialty

GPs/FPs ' 4.5%

Internists 36.8

Other Medical Specialists 13.9

General Surgeons 9.9
i

Other Surgical Specialists 16.8

Multi-Specialty Groups 2.4

All Others 15.7

Average Costs Per Admission

Consultant $ 85

Radiology 84

Other Tests 293

Other Surgery 155

Hospital Characteristics

Average Bed Size 361

DRG Concentration Index .106

MD Concentration Index .153

10.4%

39.0

7.7

12.0

16.4

0.1

14.4

$29

88

35

117

463

.055

.094

14.5%

50.0

11.7

4.6

8.3

7.5

3.5

$ 32

63

101

78

162

.236

. 165

46.7%

12.1

.9

12.1

5.6

0.0

22.5

$ 7

35

8

23

169

.160

.248

^Big Losers are those medical staffs with a loss per case more than 1

standard deviation from the geometric mean.

'-'Big winners are those medical staffs with gains per case more than 1

standard deviation from the geometric mean.

^Relative frequencies of each category is shown in parentheses.

Source : Medicare Part A and Part B claims for New Jersey and North Carolina,
1982.
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7.5 Multivariate Analysis of the Variation in Medical Staff Costliness

7,5.1 Research Questions

The preceding descriptive section has shown large variations in the

average costliness of physician services among institutions. Using

multivariate regression techniques, we pursue the topic further in answering

the following questions:

(1) Within selected medical and surgical DRGs, how much of the

statistical variation in costliness per case can be

explained by unique differences across medical staffs as a

whole?

(2) Pooling across all the cases in a hospital, how much of the
variation in average costliness per case at the medical
staff level can be explained by differences in our physician
DRG casemix index, location, teaching status, and degree of
physician concentration?

(3) How does the answer to question (2) change when costliness
is put on a cain-per-admission basis?

(4) Finally, how sensitive are the results to the state chosen
for analysis?

With the first question, we would like to determine whether systematic

differences in practice regimens exist across hospital medical staffs, and, if

so, how much of the total variation in per case costliness across all

hospitals can be identified as a between-hospital "staff" effect. By doing

the analysis for a given DRG, or a small set of closely related DRGs, we hold

constant as best as possible the inter-staff differences in casemix complexity

and severity.

With the second question, we essentially suppress all of the

within-hospital variation in regimens and casemix in constructing a staffwide

average cost per case. We then test whether this global average is

systematically different across hospitals, holding the casemdx of each

hospital constant. The results should differ from the previous ones on an

individual case basis because we have far less variation to explain.

Urban-rural location, teaching status, and degree of physician concentration

represent a set of hospital or physician characteristics that should explain

at least a part of the systematic differences across medical staffs.
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By transforming average costliness into an average gain, we effectively

purge the staff-specific average cost of casemix effects, permitting a more

direct comparison of performance across staffs. It is also the more relevant

policy variable, assuming of course that hospitals would be paid according to

an average cost scheme based on statewide or urban-rural rates. Because

urban-rural rates seem more politically feasible, we use them in all of the

analysis of gains that follows.

Finally, differences in medical staffs clearly exist across states as well

as across hospitals in the same state. Thus, it is important to have some

idea how sensitive the results are to interstate differences in medical

staffs--as well as the hospital industry more generally. If, for example,

every hospital's medical staff looked exactly alike in one state in terms of

specialty mix but was quite different in another state, analysis of the former

would seriously understate the effect of interstaff differences elsewhere if

such effects on costliness do exist.

7.5.2 DRG-specific Effects of Medical Staffs on Costliness

To answer the question of within-DRG staff effects on physician costliness

per case, two sets of DPGs were chosen, one for cerebrovascular disorders,

another for cholecystectomies. Actual physician costs per discharge were

regressed on a set of dummy variables for each hospital in the state.

Additional dummies were included to control for DRG mix in each illness set.*

If no within-staff differences existed in the practice regimens of attendings,

2
the R from the regression would be equal to 1 and the dum.my coefficients,

reflecting average costliness per institution, would explain all the observed

variation. If, at the other extreme, no staff-specific mode of practice
2

existed anywhere in treating a given DRG, the R should be zero and all the

hospital coefficients should equal the state average costliness per case.

2Table 7-6 gives the R , confidence level (p), coefficient range, and

number of cases for each regression. For the cerebrovascular admissions,

medical staff dummies explain 6.6 percent and 11.6 percent of the variation in
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TABLE 7-6

CONTPIBUTION OF MEDICAL STAFFS TO VARIATION IN COSTLINESS PER CASE FOP CEPEBROVASCULAR
DISEASE AND CHOLECYSTECTOMIES BY STATE

New Jersey North Carolina

Cerebrovascular Cholecystectomies Cerebrovascular Cholecystectomies
Disease Di sease

r2 .066 .200 .116 .205

(P) ( .0001) ( .0001 ) ( .0001) ( .0001)

Coefficient
Range $886 $1, 786 $761 $1,241

Number of Cases 9,563 2,786 8,237 2,555

Source: Medicare Part A and Part B claims for New Jersey and North Carolina, 1982.
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New Jersey and North Carolina, respectively.* Both R s are statistically

highly significant indicating that staffwide effects apparently do exist in

the treatment of this disease. This is further indicated by the range of

coefficients. In North Carolina, for instance, there was a $761 difference in

average staff costliness per cerebrovascular case around a statewide mean of

$411. Part of this difference no doubt is attributable to legitimate

2urban-rural cost-of-living differences in physician fees; thus, the R s

should be considered overstatements of the true staff effects on practice

regimens. **

Cross-staff differences appear somewhat more pronounced for

2cholecystectomies, as evidenced by the higher R s. However, because four

DRGs have been combined that have fairly disparate costs, DRG mix effects are

much greater than for cerebrovascular diseases, and the staff-specific effects

are probably not that much different than in New Jersey.

While it is difficult to generalize from just one medical and one surgical

set of related DRGs, it is probably fair to say that medical staffs in

different hospitals do show systematic differences in average costliness and,

by extension, in treatment regimens as well. Whether this is all due to

within-DRG differences in severity or to arbitrary differences in medical

training and/or peer associations is unknown. For cholecystectomies, in

particular, it is hard to ascribe all of the interstaff differences to

severity. Do smaller, less sophisticated hospitals really triage the "tough"

gallbladder operations to tertiary hospitals? This seems unlikely.

*While one could also argue for including an urban-rural dummy to capture
cost-of-living effects on fees, we did not on the grounds that sharp
locational differences in practice styles exist that would also have been
captured in such a dummy variable.

**Pooling several related DRGs and then using DRG-specific dummies also
contributes marginally to the r2, and the numbers cited in the text slightly
overstate staff effects. For cerebrovascular disease in New Jersey, the

r2 = .052 without the DRG dummies.
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7.5.3 Across-DRG Effects of Medical Staffs on Costliness and Gains

Next, we consider the effects of medical staffs on average costliness and

gains when all the staff's cases are pooled to the hospital level. A dummy

variable for each staff is no longer possible, but we can characterize staffs

by their specialty mix, degree of admissions concentration by physician, and

by hospital bedsize, ownership, teaching status, and DRG concentration.

Regressing average costliness per admission per medical staff on these

variables gives a measure of the systematic variation in costs explained by

2
these characteristics (as indicated by the R ). The coefficients can be

interpreted as mean differences across staffs relative to the left-out group

represented by the intercept.

Transforming costliness to average gain-per-admission per institution

using the urban-rural adjusted DRG payment provides a different interpretation

2
of the regression. Now, the R measures the average deviation of staffs,

controlling for location and DRG mix through the payment mechanism, that is

explained by the included variables. The coefficients can now be interpreted

as measuring the systematic incidence of gains or losses, e.g., will staffs of

teaching hospitals systematically lose under such a payment scheme?

Costliness Results

Tables 7-7 and 7-8 give two sets of results for New Jersey and North

Carolina. The first three columns of each table have average total Part B

physician costs per case per hospital as the dependent variable (TOTB) while

the second three explain (urban-rural adjusted) gains per admission

(BGAIN(U/R) ) . Variables have been stepped in in three sets: first, just the

physician casemix index alone (CMI-B); then all physician and hospital

characteristics; and finally, the specialty mix of attendings (PCTSP2-7) is

substituted for the physician Herfindal Concentration Index (CONCIND) . CMI-B

is excluded from the gains equation, having already been controlled for in the

dependent variable.

The explanatory power of the physician casemix index varies dramatically
2

between the two states, as evidenced by the R s in column 1 of the two

tables. In New Jersey, CMI-B explains only 31 percent of the difference in

average staff costliness, compared to 78 percent in North Carolina. Much more
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TABLE 7-7

REGRESSION RESULTS FOP COSTLINESS AND GAINS OF MEDICAL STAFFS: NEW JERSEY

DEPENDENT VARIABLE
Explanatory TOTB
Variable X* = $953 BGAIN (U/P)

Std. Dev. = $202

(1) (2) (3) (4) (5) (6)

I nt ercept 387. 1*** 401 .0*** -19.4 -4.0 -8.0 538.4**

CMI-B 585.6*** 461.2*** 435.9***

URBAN 68.1 92.8** 59.1 59.2 39.8

TEACH 11.7 -7.6 50. 7 51.5 76. 7*

BEDGRP2 -5.9 -58.8 23.3 27.3 56.8

BEDGRP3 91.3 5.5 -89.2 -85.8 1.4

BEDGRP4 111.4 41.5 -110.8 -107.9 -31.1

OWNFP 38.2 36.8 -54.4 -55.3 -46.9

OWNGOV 29.9 101.1* -51.4 -53.9 -121.9

DRGIND -302.6** -555.8*** 18.0 -312.0

CONCIND -20.4 -11.7 129.8

PCT SP2 370.1** -605.2***

PCT SP3 658.0*** -786. 5**

PCT SP4 667.6** -666. £**

PCT SP5 955.1*** -920. 6***

PCT SP6 160. 7 -399.4

PCT SP7 873.0*** -1065.7

r2 .31 .46 .61 .09 .09 .26

(F) 49.6 8.5 10.2 1.5 1.1 2.3

DFE 111 102 97 105 103 97

* Significaiit at 10% level.
** Significant at 5% level.

*** Significant at l%level.

Sou rce ; Medicare Part A and Part B claims for New Jersey and North Carolina, 1982.
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TABLE 7-8

REGRESSION RESULTS FOR COSTLINESS AND GAINS OF MEDICAL STAFFS: NORTH CAROLINA

DEPENDENT VARIABLE
Explanatory
Variable

TOTB
7 = $477

Std. Dev. = $228
BGAIN (U/R)

(1) ( 2

)

(3) ( 4 ) (5) (6)

Int ercept -208.2* ** -213.6*** -171 .
9*** 84 .4*** 89 .

9*** 202.6***

CMIB 786.7* ** 681.7*** 576. 1***

URBAN 4 4 . 4 * * 35.8* 82 .6*** 88.7*** 106.]***

TEACH 58.4 64.0 -62 . 6 -61.7 -53.9

BEDGRR2 61.0** 37.5 -56.1** -61.1** -57.0**

BEDGRP3 121.5*** 61.8* -122.4*** -129.6*** -82.7**

BEDGRP4 127.3** 65.8 -122 .
3** -133.3** -84.3*

OWNER 17.5 17. 8 -33.2 -31.2 -1.0

OWNGOV -13.7 -19.3 13.1 14.4 18.0

DRGIND -42 . 3 -34.7 -53.2 53.2

CONCIND -71.9 -2.7 -216.2***

PCT SP2 150. 9*** -185. 7***

PCT SP3 517.7*** -5 60.7***

PCT SP4 32.6 -28.4

PCT SP5 279.3* -373. C***

PCT SP6 3541. 3747.

6

PCT SP7 106.0* -124.8**

r2 . 78 . 83 .87 ,23 .24 .44

(F) 476.8 63.7 52.9 5.6 4.4 6.6

DFE 136 127 122 130 128 122

* significant at 10% level.
** significant at 5% level.

*** significant at 1% level.

Sou rce : Medicare Part A and Part B claims for New Jersey and North Carolina, 1962 .
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variation exists in North Carolina to begin with: the CV for TOTB in New

Jersey equals .21 (=$202/$953) vs. .48 (=$228/$477) in North Carolina. The

latter's CMI-B also varies considerably more based on its standard deviation

(=.26) compared to New Jersey's (=.19). Thus, with a more homogeneous

physician casemix across New Jersey hospitals, other factors will likely play

a larger role in explaining cost variances than in North Carolina.
2

This, too, is borne out by the relative increases in R s as more

hospital and physician characteristics are included. In New Jersey these

factors add 15 to 30 points to the power of the model compared to only 5 to 9

points in North Carolina. Surprisingly few of the characteristics are

statistically significant in New Jersey, however. In equation (2), only

DPGIND is significant, indicating that average costs fall where medical staffs

concentrate on fewer DP.Gs. How many different attending physicians are

involved in a staff's workload is unimportant, on the other hand.

Equation (3) shows what a strong role specialty plays in explaining

costliness. If a staff were one standard deviation (=.14) above average in

terms of internists (SP2), for example, average costs would be $48 (=370*. 14)

higher (assuming no other specialty shares were reduced except GPs/FPs). This

is 5 percent of the mean figure of $953. With staffs dominated by "other

surgical specialists" (SP5) one standard deviation (=.086) above average, mean

costs would be $82( =955*. 086) more, or 8.6 percent higher than average. And

it miust be remerribered that DRG casemix, weighted by average physician

costliness, is being held constant.

Similar results obtain in North Carolina, with the addition of specialty

mix generally dominating hospital characteristics like teaching status,

bedsize, and ownership. This is what we might expect when explaining

variation in m.edical staff costliness alone.

The decline in the CMI-B coefficient when specialty is controlled for is

also noteworthy in both states. This is due to the positive correlation

between casemiix and specialty. If only casemix is controlled for, part of its

explanatory power is not inherently due to the kind of patient being treated

but the regimien used. In other words, miore complicated cases cost more, not

only because they are indeed micre complicated but also because they are more
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likely to be treated by resource-intensive specialists. Where a complicated

patient can be treated by, say, an internist, costs will be less. How jriuch

less? In New Jersey, the savings could be $300-600, or the difference between

the SP2 coefficient and the SP3 and SP5 coefficients.

Gains Results

Putting costliness on a ga ins-per-admission basis provides an indication

of the sources of systematic gains or losses. (See cols. 4-6, Tables 7-7 and

7-8). If no systematic cost biases existed, then no physician or hospital

2
characteristic would be significant and the R would approach zero. Such is

practically the case in New Jersey unless specialty is controlled for. From

this we can conclude that paying an urban-rural DRG rate would not produce

system.atic winners or losers among large, urban teaching hospitals, for

instance, or by type of ownership.

When specialty is held constant, however, systematic biases appear, biases

consistent with the costliness results just discussed. Staffs dominated by

specialists would be systematic losers as expected. The specialty share

coefficients suggest that a 1 point increase in a specialty's share relative

to GPs/FPs would produce a $5-10 loss per admission (again around a mean of

$953 in New Jersey). Offsetting this to some extent is the positive teaching

coefficient of $76.70 per admission. Hence, highly specialized staffs in

teaching hospitals would not lose as much as they would practicing in

nonteaching hospitals. We also know from equation (5) that teaching hospital

staffs in general would not lose--only if they happened to be extremely

specialized.

North Carolina's situation is quite different in m.any respects. According

to eqs. (4 and 5) in Table 7-8, small urban hospitals would be systematically

large winners, ceteris paribus , while the gain falls uniformly through 200

beds, then is unchanged thereafter. Small rural hospitals would also win but

only by about half their urban counterpart.

No teaching or ownership effects are evident, as in New Jersey, but

similar specialty effects occur. These have the effect of reducing the loss

occurring in larger hospitals, but not eliminating it.
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Suimnarizing the results so far on a staffwide physician DRG payment, we

find that physicians in voluntary teaching hospitals will not necessarily be

losers. Neither will all staffs in urban areas. Staffs in small urban

hospitals, in fact, could be big winners although this appears to vary by

state. What apparently produces any major systematic gains or losses is

hospital specialty mix. Staffs dominated by specialists almost assuredly will

be big losers, even if they are paid the average DRG rate in urban or rural

areas. Thus, controlling for within-DRG severity becomes a crucial issue on

deciding on the equity of the system to specialists. If severity is similar

across staffs within-DRG, then a fixed payment system will legitimately force

specialists to reconsider the intensity of their treatment regimens, much like

PPS is now doing for hospitals. If the estimated losses are really due to

uncontrolled for severity differences and not arbitrarily intensive practice

modes or simply high fees, then inequities arise from a flat payment that is

blind to specialty differences.

7 . 6 Characteristics of Winning/Losing Joint Ventures

7.6.1 Overview of Issues

The alternative method of implementing MD-DRGs involves a single payment

to cover the costs of both the hospital and the medical staff. This takes the

preceding discussion one step further by defining a joint venture in which

hospitals and physicians share the financial risk of treating Medicare

patients. This approach has the added advantage of aligning the objectives of

both these groups. The analysis follows the model established in section

7.4.2 where the gains and losses are presented on a hospital basis, a per

admission basis, and a per physician basis. Although we present results based

on both statewide and urban/rural rates, we focus our discussion on the

latter. The following questions are addressed:

• How does the average gain or loss per admission and per
physician vary by urban/rural location and by teaching status?

• Are there differences between the states?

• How do big winning and big losing "joint ventures" differ by
specialty concentration, by DRG concentration, and by
hospital characteristics?
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7.6.2 Level and Variation in Gains (Losses) in a Combined PPG Payment For
Joint Ventures

Table 7-9 shows the magnitude of the gains and losses of a payment for

joint ventures using a state-wide average and an urban/rural average. We

focus our discussion here on the latter. The method based on urban-rural

averages produces a $533 loss per admission among all joint ventures in New

Jersey. There are definitely some very big losers; at the 25th percentile

there is an average loss per admission of $6228. There are few big winners,

but urban and non-teaching hospitals in New Jersey appear slightly better off.

By contrast, North Carolina joint ventures make money on average, $220 per

admission. Those in urban areas do especially well, $516 per admission, while

their rural counterparts post a net gain of only $24. While teaching

hospitals do lose an average of $159 per admission, this loss is small

relative to the pooled A-B costs (average case payment = $2,462).

We present the average gain (loss) per physician for illustrative purposes

only. By definition, a joint venture implies a sharing of risk and therefore

any gains (losses) would be divided between the hospital and the medical

staff. By sharing the financial risk with the hospital, each staff physician

in New Jersey would lose an average of $504 with a substantial number of big

winners and big losers. (The 25th percentile is a loss of $6167 and 75th

percentile is a gain of $6523). In North Carolina, on the other hand,

physicians would receive an average windfall gain of $7,047, with some

physicians showing very large gains, as indicated by a 75th percentile value

of $16,612, and only modest losses. Big dollar gains for North Carolina staff

r«=rflect not only large wins in toto , but also the smaller number of attendings

who would share in those savings.

The big wins in the joint venture scheme are more likely to occur in North

Carolina where the average gain represents 11 percent of total Medicare

(hospital and physician) paymients. In New Jersey this value is 0. The

average gain in urban joint ventures in North Carolina is 18 percent of total

Medicare payments. Their rural counterparts gain an average of 4 percent of

their total Medicare paymients. Urban and rural joint ventures in New Jersey,

would experience little or no change in total Medicare payments, on the other

hand

.
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7.6.3 Characteristics of Big Winner and Big Loser Joint Ventures

The preceding discusses the large variation in gains and losses across

joint ventures in both states. Table 7-10 shows the characteristics of the

big winner and big loser joint ventures. Specifically we are interested in

how the physician specialty mix and concentration, and the hospital

characteristics compare among winning and losing joint ventures. The

following conclusions may be drawn.

Distribution of Winners/Losers

About 12 percent of joint ventures in New Jersey and 14 percent of those

in North Carolina fall into the big loser category. However, in New Jersey

only three joint ventures (2.7 percent) are big winners while 16 percent of

joint ventures in North Carolina are big winners. When comparing winners and

losers, one should keep in mind that the class of big winners in New Jersey is

quite small.

Specialty Mix

When the hospital and medical staff payment is combined, the specialty mix

of winners generally does not vary from that of losers. For example, the

dominance of GPs/FPs in winning medical staffs is not repeated here. Among

big losers in North Carolina, GPs/FPs account for 32.2 percent of admissions,

and 26.2 percent among big winners. Do joint ventures profit from surgical

vs. medical admissions? The losers in North Carolina have an average

admission rate of 17.4 percent from general surgeons while winners have 10.6

percent of their cases from this specialty. Admissions by other surgical

specialties, however, are nearly equally represented in both winners and

losers. In New Jersey, general surgeons are disproportionately represented in

big winners (18.3% vs. 4.3% for losers), but this contrary result may be due

to the very limited number of winners there. These finding suggest that

unlike the medical staff model in which gains are very sensitive to the

specialty concentration, specialty does not dominate the results when the

hospital and physician payments are combined.
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TABLE 7-10

AD/^ISSIONS BY SPECIALTY AND ANCILLIARY USAGE OF WINNING AND LOSING JOINT VENTUPES
USING URBAN-RURAL AVERAGE COST PER CASE

Big Losers ^ Big VJinners *^

New Jersey North Carolina New Jersey North Carolina
(n = 14) (n= 20) (n =3) (n = 22)

Admission by Specialty

GPs/FPs 8.4%

Internists 40.0

Other Medical Specialists 14.5

General Surgeons
^

4.3

Other Surgical Specialists 12.1

Multi-Specialty Groups 10.7

All Others 10.0

Average Cost Per Admission

Consultants $ 55

Radiology 60

Other Tests 255

Other Surgery ' 85

Hospital Characteristics

Average Bed Size 305

DRG Concentration Index .107

Physician Concentration Index .154

Percent Teaching 29

Percent Urban 79

30.3% 26.1% 26.2%

32.2 32.4 26.6

2.9 5.5 1.4

17.4 18.3 10.6

9.2 13.1 11.4

.1 2.4

7.9 2.1 23.8

$17 $ 57 $ 13

64 63 44

22 93 13

56 66 48

205 186 209

.055 .166 .161

.094 .237 .248

30 33 5

25 100 100

^Big Losers are those medical staffs with loss per case more than 1 standard
deviation from the mean.

^Big winners are those medical staffs with gains per case more than 1 standard
deviation from the mean.

Source : Medicare Part A and Part B claims for New Jersey and North Carolina,
1982.
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utilization of Physician Services

These are surprisingly few real differences in physician service

utilization between winers and losers. The only striking difference is an

average cost cf $255 for other tests among New Jersey losers compared to an

average of $93 among the winners. Who wins and who loses may be driven

primarily by differences in institutional costs.

PEG Concentration

A comparison of the DRG concentration indices suggests that admissions

treated by the winners in both New Jersey and North Carolina are concentrated

in fewer DRGs than those of the losers. These results may represent a

confounding of teaching or urban effects, and thus need to be pursued in more

detail in subsequent multivariate analyses.

Physician Concentration

The winners in New Jersey and North Carolina appear to be those joint

ventures with relatively few physicians. Kow important this may be to the

determination of winning or losing is unclear. This is consistent with

Fauly's hypothesis that fewer physicians m.ay result in more efficient use of

resources, but other factors like casemix are not held constant here. Ke test

this em^pirically in the regression analysis which follows.

7 . 7 Multivariate Analysis of the Vari ation in the Costliness of Joint Ventures

7.7.1 Research Questions

The research questions for the multivariate analysis of joint ventures are

the same as for physician services alone, with one addition:

(l)-(4) same as in 7.5.1;

(5) Are hospital and physician costs per admission positively or

negatively correlated? Does the correlation vary for
miedical vs. surgical DRGs? Does it vary across states?
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7.7.2 DRG-specific Effects of Joint Ventures on Costliness

Correlation of Physician and Hospital Costs

It is rather complicated to determine in fact whether hospital and

physician services are complements or substitutes. First, the unit of output

is uncertain. Is it the admission, or the patient day? Severity of illness

should be controlled for, but how? Analysis within DRG can help in this

regard, but certainly some undetermined amount of within-DPG differences

remain. Hence, positive correlations between hospital and physician costs

even within DRG may be reflecting severity effects and not true

complementarity. Second, hospitals and physicians are not cost minimizers;

thus there is no reason to believe any observed hospital-physician input

combinations reflect real trade-offs in production. Third, both physician and

hospital costs contain a variety of inputs, some complementary, some

substitutable. Consultant inputs, for example, may substitute for attending

physician time while assistant surgeons complement head surgeons where one is

absolutely necessary to perform the surgery.

Aggregating all inputs to two factors, physicians and hospitals, requires

that the two be substitutes. This is not too helpful. Moreover, working with

the admission as the unit of analysis almost guarantees a positive correlation

as more days produces more opportunities for routine visits, consults, and

ancillary testing. Nevertheless, it is instructive to see how correlated the

two costs are, if only to show how payment rates might vary by DRG depending

on whether a physician or joint physician-hospital payment were made.

Table 7-11 provides correlation coefficients for five DRGs in the two

states. Performing the calculations within DRG avoids most of the upward bias

introduced by severity; that is, more severe DRGs will usually require more of

both physician and hospital inputs. Even within DRG, however, the

correlations are all positive and significant at the 99 percent confidence

level. They range from a low of .33 for lens procedures (DRG 39) in North

Carolina to .74 for pneumonia cases (DRG 89) in New Jersey. The correlations

appear higher for medical cases, but a broader range of DRGs are required to

fully test for differences by type of case. With the exception of

cholecystectomies and prostatectomies, the correlations are quite similar

across states.
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TABLE 7-11

CORRELATION COEFFICIENTS RELATING HOSPITAL AND PHYSICIAN COSTS FOR SELECTED
DRGs

DRG New Jersey North Carolina

1 7 Mnncntfar'if'ir' C r f^htr r^v 1 ^ T Flip w/o CC . 58 58

39 Lens Procedures . 34 .33

89 Pneumonia Age 70+ and/or CC .74 .67

195 Cholecystectoiny w/CDE Age 70+ and/or CC .64 .44

336 Transurethral Prostatectomy Age 70+ and/or CC . 65 .53

Source ; Medicare Part A and Part B claims for New Jersey and North Carolina,
19 82.

TABLE 7-12

CONTRIBUTION OF JOINT VENTURES TO VARIATION IN COSTLINESS PER CASE FOR CEREBROVASCULAR
DISEASE AND CHOLECYSTECTOMIES BY STATE

New Jersey North Carolina

Cerebrovascular Cholecystectomies Cerebrovascular Cholecystectomies
Disease Disease

r2 . 090 .148 .155 .200

(P) ( .0001) ( .0001) ( .0001) ( .0001)

Coefficient
Range $7,542 $12,299 $6,383 $7, 688

Number of Cases 9,563 2,786 8,237 2,555

Source: Medicare Part A and Part B claims for New Jersey and North Ca rolina, 1982.
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Hospital Dummy Variable Analysis

To answer the question of how much interhospital variation exists in the

combined Medicare A+B costs of joint ventures, an identical dummy variable

regression was run on cerebrovascular disease and cholecystectomies. The

results are shown in Table 7-12. Between 9 and 20 percent of the per case

variation is explained by the hospital dummies (as well as the DRG

identifiers). Their explanatory power is somewhat greater here for

cerebrovascular disease than for just physician services alone while slightly

less for surgery.

The range, however, is enormous among hospitals. Whereas average

physician costs on a particular staff for treating cerebrovascular disease

ranged $886 between the lowest and highest cost medical staffs in New Jersey,

the range for hospital and physician services comibined is $7,542 . The range

is about one thousand dollars less in North Carolina, but it is still over

twice the mean cost ($2,823). Cholecystectomies show an even higher range

which is partly due to higher average costs to begin with. Nevertheless, it

is hard to understand why the combined costs for this surgery should range

$12,299 in New Jersey after holding DRG case complexity constant.

7.7.3 Across-DRG Effects of Joint Ventures on Costliness and Gains

Next, we consider the interhospital effects on average costliness and

gains when both hospital and physician costs across all cases are pooled to

the hospital level. An identical regression specification to that in section

7.5.3 is used, allowing us to determine (a) how much of the total variation in

joint costs can be explained by casemix and other characteristics and (b) the

incidence of gains or losses by staff or hospital characteristics.

Costliness Results

Tables 7-13 and 7-14 give two sets of results for New Jersey and North

Carolina with the same organization as before: three costliness equations,

then three gains equations. The explanatory power of the casemiix index alone

ranges from only 4 percent in New Jersey to 50 percent in North Carolina,

compared to 31 percent and 78 percent for just physician costs alone. The CVs
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TABLE 7-13

REGRESSION RESULTS ON THE COSTLINESS AND GAINS OF JOINT VENTURES: NEW JERSEY

Explanatory
Variable

DEPENDENT VARIABLE
TOTAB

X = $4,331
Std. Dev. = 1,502

AB GAIN (U/R)
Per

Admission

Intercept

CMI-B

URBAN

TEACH

BEDGRP2

BEDGRP3

BEDGRP4

OWNFP

OWNGOV

DRGIND

CONCIND

PCTADSP2

PCTADSP3

PCTADSP4

PCTADSP5

PCTADSP6

PCTADSP7

r2

(P)

DFE

(1) (2) (3)

3648.4*** 2744.7*** 3772.1**

597.9** 620.5** 640.3**

.04

4.8

111

270.0

1079.3***

-104.2

-445.3

-499.1

-397.3

625. 9

.31

4.6

102

11.5

876.9**

26.1

-404.2

-523.9

-634.8

307.4

4360.3*** 3666.2**

2254.5*

-115.7

3372.7

-4392.7

-2265.0

X 1297.1

-563.7

.36

3.6

97

(4)

-1638.4***

-190.5

-419.6

1654.8***

1808.3***

1760.7***

586.8

-2065.8***

.22

1.5

105

(5)

431. 6

-2 50.2

-798. 7***

191.1

384 .1

435. 8

599.2

-736.2*

-6807.3***

-2505.7***

.53

4.3

103

(6)

609.8

-148.8

-591. 1**

-104.4

-56.0

23.5

781.4

-213.1

-7139.0***

-3787.8**

-199.

8

-4659.4***

2094.0

1646.0

-424.4

2514.3*

.64

11.3

97

* Significant at 10% level.
** Significant at 5% level.

*** Significant at l%level.

Source ; Medicare Part A and Part B claims for New Jersey and North Carolina, 1982.
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TABLE 7-14

REGRESSION RESULTS ON THE COSTLINESS AND GAINS OF JOINT VENTURES: NORTH CAROLINA

Explanatory
Variable

DEPENDENT VARIABLE
TOTAB

X = $2,462
Std. Dev. = 980

AB GAIN (U/R)

Per
Admission

Intercept

CMI-B

URBAN

TEACH

BEDGRP2

BEDGRP3

BEDGRP4

OVraFP

OWNGOV

DRGIND

CONCIND

PCTADSP2

PCTADSP3

PCTADSP4

PCTADSP5

PCTADSP6

PCTADSP7

r2

(F)

DFE

( 1)

-3344. 1***

6284.7***

. 50

136.2

136

(2)

-2723.0***

5462.1***

104.0

1210.7***

-45.7

-241.3

-151.1

136.8

-146.9

456.9

483.4

.65

23.2

127

(3)

-2733. 0***

5488.4***

121. 9

1232.3***

-36.7

-224.6

-162.6

246.6

-182.

2

1142.1*

354.6

1203.0

168.4

-1594.3

30531.

1

-297.0

.66

15.9

122

(4)

57.1

772.0***

-962.9***

-29.3

-63.5

24 .1

-247.5*

71.9

.23

5.6

130

(5)

46.5

769.1***

-963.3***

-38.9

-71.6

-13.5

-244.7*

81.2

-444.9

167.7

.39

9.3

128

(6)

319.4*

785 .2***

-946.7***

-76.3

-67.5

8.7

-255.0*

116.1

-777.50

-74.0

-454.5*

-1574.8*

-527.6

262.5

-19262

32.0

.44

6.4

122

* Significant at 1C% level.
** Significant at 5% level.

*** Significant at l%level.

Sou rce ; Medicare Part A and Part B claims for New Jersey and North Carolina, 1982.
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of joint costs per admission are .35 and .40, respectively, in New Jersey and

North Carolina; thus, the degree of total cost variation is fairly similar

across states. New Jersey's casemix variation, however, is far greater than

North Carolina's when joint costs are used as weights. This is the opposite

of what we found for the CMI-B index, implying a very different weighting

scheme between the two indices. Apparently, a large random hospital component

remains in New Jersey, for the CMI-AB explains very little of the

interhospital variation.

Introducing hospital and physician characteristics indicates that teaching

hospitals are significantly more costly in toto per case in both states.

Bedsize and ownership are insignificant once casemix is controlled for. Both

physician and DRG concentration are positively related to joint costs in New

Jersey but not in North Carolina. Thus, hospitals treating a narrower range

of DRGs and/or with fewer attendings per admission appear more costly. That

physician concentration is positively related to overall costs is counter to

the Pauly (1980) hypothesis that fewer attendings should be more conscious of

the hospital costs they are generating. A more disaggregated analysis of the

relation between DRG concentration, casemix, and hospital-physician

characteristics is needed to explain such findings.

Interestingly, when the hospital's specialty mix is included, none of the

specialty duirimies are significant in either state, unlike for physician costs

alone. Either these costs are offset to some degree by lower hospital costs,

which is unlikely given the earlier correlation analysis, or the random noise

in institutional costs dominates in such a way as to hide any true

relationship. When all variables are included, they explain 2/3 of the cost

variation in North Carolina vs. only 1/3 in New Jersey, essentially due to the

lack of explanatory power of casemix.

Gains Results

According to eq. (4), Table 7-13, larger hospitals would be winners in New

Jersey. Government hospitals aie big losers, holding bedsize and teaching

status constant. Urban teaching hospitals per se would not be losers unless

they were large. In North Carolina, by contrast, teaching hospitals would

uniformly lose although not by as much if they were in an urban area enjoying
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the higher urban rate. For-profit hospitals would also lose, ceteris paribus ,

in North Carolina, which is unexpected.

The bedsize effect for New Jersey does not hold up when physician and DRG

concentration are included. Concentrated medical staffs treating fewer DRGs

would produce large losses under a joint payment. It is this characteristic

and not bedsize that is separating winners from losers. But once again, these

results are not robust across states, implying further study of the issue.

A couple of the specialty effects do achieve marginal significance in the

gains equation. Their negative signs reinforce the finding on physician

costs, pointing to a joint loss in specialty dominated hospitals. The effect

is far weaker, however, indicating that a combined hospital-physician payment

could offset major physician losses -- at least in some hospitals.
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8.0 PATTERNS OF PEADMISSIONS

8 . 1 Overvi ew

If a physician DRG payment system were implemented, there could be the

opportunity for cost-shifting or fragmenting DRG packages by physicians in

order to maximize revenues. This can occur in one of two ways: (1)

performing diagnostic tests that have been included in the DRG package prior

to admission and then billing f ee-f or-service for these tests; and (2)

splitting one hospitalization into multiple admissions. In either case, total

^^edicare physician expenditures would increase. This chapter will concentrate

on the potential for cost-shifting through readmissions. Pr e-hospi tal i zat ion

utilization will be analyzed in detail in the next chapter.

There are a number of situations in which one admission could be

potentially split into two. The physician uses his discretion in choosing a

course of treatment. This decision is based on both the physician's style of

practice and any economic incentives. Currently, under the fee-for-service

system, there is no disincentive to treat a patient in one hospitalization

rather than splitting it into two. However, some physicians may prefer the

convenience of performing all necessary services during the same admission,

while other physicians may prefer to treat the patient during two

hospitalizations instead of one for clinical reasons. Often, either approach

may be medically appropriate.

For this reason, it m.ay be extremely difficult to effectively monitor

readmission rates. Differences in styles of practice may lead some

specialties (but not others) to split an admission. Practice styles may also

vary across geographic areas. For example, there are two schools of medical

thought when treating cholecystitis due to gallstones. The first school

believes that a patient with cholecystitis should be treated medically,

discharged (to stabilize the condition), then readmitted several weeks later

for an elective cholecystectomy. The second school believes it is both safe

and medically appropriate to perform a cholecystectom.y during the initial

hospitalization once the condition has stabilized. The patient's age, any

complicating conditions as well as the number of available beds and physician

supply also play a role in determ.ining how many times a patient will be

admitted for treatrrient of the same medical condition.
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We constructed two analytic files (one for New Jersey and one for North

Carolina) containing the admissions for those patients who were hospitalized

more than once during 1982. With these files, we will explore the following

quest ions

:

(1) Are patients being readmitted to hospitals frequently, and
do these patients account for a disproportionate share of
total admissions and charges?

(2) Are readmission cases distributed across MDC groups any
differently than are patients with a single admission?

(3) To what extent are patients being readmitted for the same
medical condition; for a different condition but within the
same MDC; for a different condition in a different MDC?

(4) How soon after being discharged from one hospitalization
are patients being readmitted to the hospital?

(5) What future empirical analysis can be done to shed more
light on the potential for cost-shifting?

8 . 2 overa ll Trends in Patterns of Readmissions

We created analytic files for those patients in both states who had two or

more admissions.* All data elements from the hospital-physician aggregate

files were retained for this analysis. In New Jersey, 53,557 people were

readmitted for a total of 138,261 hospitalizations while 49,010 people in

North Carolina were admitted 128,425 times. (The total number of unique

persons equalled 187,383 and 154,224 in New Jersey and North Carolina,

respectively.

)

Table 8-1 presents a frequency distribution for total Medicare admissions

and physician costs. Interestingly, the results for the two states are almost

identical. Roughly 70 percent of all unique patients had a single hospital

admission during 1982. However, these patients accounted for only one-half of

all Medicare admissions.** The one-third having two or more admissions

represented the other half of all admissions. It is interesting to note that

*Data for the initial admission was also included for each person.

**Total admissions in New Jersey and North Carolina were 272,087 and 237,539,
respectively.
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TABLE 8-1

MEDICARE ADMISSION AND PHYSICIAN COST SHARES FOR READMISSION CASES

Number Percent of Percent of Percent of

of Unique Medicare Medicare
Admissions Patients Admissions Physician Costs

NJ NC NJ NC NJ NC

1 71% 69% 49% 46% 51% 48%

2 19 20 26 26 28 28

3 6 7 12 13 12 13

4+ 4 4 13 15 9 11

Source ; Medicare Part A and Part B claims from New Jersey and North Carolina,
1982.
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patients admitted four times or more, while representing just 4 percent of

unique beneficiaries in each state, constituted 13 and 15 percent of all 1982

Medicare admissions in New Jersey and North Carolina, respectively.

Looking at the last two columns in Table 8-1, we see the breakdown of

total Medicare inpatient physician costs by the number of admissions.

Physician expenditures for 1982 totalled $268 million in New Jersey and $147

million in North Carolina. Roughly 50 percent of these expenditures were

spent on the care of persons being readmitted. Again, those people entering

the hospital more than three times represented a disproportionate share of

total costs relative to the number of patients in this group.

8 . 3 Readmission Patterns Across MDC Groups

Readmissions were analyzed at the MDC level to determine whether or not

the distribution of MDCs across readmissions was similar to the distribution

for single admissions. The diagnostic mix across the MDCs looked virtually

identical for both single and multiple admissions. For example, in New Jersey

25 percent of all readmission cases were classified into MDC #5 (diseases and

disorders of the circulatory system) compared to 21 percent for the single

admissions. Roughly the same scenario existed in North Carolina (23% of

readmission cases versus 19% for single admissions). Approximately 50 percent

of all readmissions in both New Jersey and North Carolina were classified into

one of four MDCs (diseases and disorders of the nervous system, respiratory

system, circulatory system, and digestive system).

The majority of cases (both single and multiple admissions) were

classified as medical DRGs. Approxim.ately 82 percent of readmission cases in

New Jersey and 87 percent in North Carolina were classified as medical

conditions. It would appear that people entering the hospital more than once

suffer from re-occurring iriedical conditions.

To determine if this was indeed the case, we examined in greater detail

the first and second admissions for all individuals being admitted more than

once. V7e concentrate here on only the first two admissions, leaving the

"multiple" readmissions for future analysis.

We began by simply looking at the MDC classification for a patient's first

admission and comparing it with the MDC classification for the second time

he/she was admitted. The percent of patients classified into the same MDC for

both admissions and those classified into two different MDCs are presented for

8 -4



1

[

r

L

]

1

1



New Jersey in Table 8-2.* Approximately 32 percent of the cases were

readmitted into the same MDC medical or surgical class (e.g., 25% medical to

medical and 7% surgical to surgical). Patients admitted first to a rriedical

(surgical) DP.G and then readmitted in a surgical (medical) DRG within the same

MDC group accounted for an additional 5 percent of the cases.

TABLE 8-2

MDC CLASSIFICATION FOR FIRST AND SECOND ADMISSION IN NEW JERSEY

Same

Second

MDC

Admission

Different MDC

Surgical Medical Surgical Medical

First Admission

Surgical 7% 2% 6% 12%

Medical 3 25 11 34

The remaining 63 percent was attributed to those patients who were admitted

first into one MDC, discharged, then readmitted and classified into a

different, seemingly unrelated MDC, Yet how unrelated was this second MDC?

In both states, we identified definite patterns of MDC-shif ting. For example,

3 percent of the cases involved people moving from MDC #1 (disorders of the

nervous system) to MDC #5 (circulatory system disorders) and vice versa.

Further investigation into these patterns of movement will be presented in

section 8.4.5

8 . 4 Scenarios of Medically-Acceptable Readmissions

We saw in the preceding section that 37 percent of second admdssions were

for conditions within the same MDC group as the first admission. It seems

*For illustrative purposes we present only the results for New Jersey. This

table was virtually identical for North Carolina.
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reasonable to assume that the two hospitalizations may be related in some

way. To examine this, we decided to examine four different scenarios:

(1) patient has major surgery in first and second admission
( both in same MDC)

:

(2) patient diagnosed with chronic medical condition in first
and second admission (both in same MDC);

(3) patient diagnosed with acute medical condition in first and
second admission (both in same MDC); and

(4) patient diagnosed with medical condition in first admission
and has major surgery in the second admission (both in same
MDC) .

A fifth scenario was added to show the extent of MDC-shifting (i.e., a person

is admitted for a condition in one MDC then readmitted for a condition in

another MDC)

.

These scenarios represent a range of potentially "splittable" admissions

under the current Medicare system.. Using actual cases from the readmissions

files, we examined the readmission patterns for these five different

situations. It is uncertain whether these patterns would change under a

physician DP.G paym.ent system. The cases chosen only provide an illustrative

example of existing readmission patterns.

8.4.1 Two Surgical Admissions

First, we examined those cases in North Carolina and New Jersey where the

patient was admitted twice for eye surgery. Table 8-3 presents the physician

costs for both surgical admissions. Here is an example of two related

surgeries that are virtually indistinguishable in terms of costs, the num.ber

of services provided, and lengths of stay. In 90 percent of the cases the

same ophthalmologists performed both eye surgeries. Examining the surgical

procedures performed, we found 18 percent of North Carolina patients and 37

percent of those in New Jersey had a single lens extraction done during the

first admission and again during the second hospitalization (presumably on the

second eye)

.
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TABLE 8-3

COMPARISON OF FIRST AND SECOND ADMISSIONS FOR EYE SURGERY (MDC #2)^

New Jersey North Carolina

First Second First Second
Admission Admission Admission Admission

(N=560) ( N =

Surgeon $1,186 $1,253 $1 , $1 , lUI
M n n ^
V J. • u u y (1.00) (1.00)

Anesthesiologist 223 230 Tic1 Id

I 1 . uu

;

[ 1 . UU ) (1.00) (1.00)

Assistant Surgeon 243 262 n "3

z U J "5 4 fiZ 4 O

( U . / /) ( U . / U ) (0.02) (0.03)

Other Surgery 684 606 7 9 O J

- (0.03) (0.03) (0.06) (0.05)

Routine Hospital Visits 73 71 /

(0.60) (0.57) (0.07) (0.04)

ICU Visits 83 39

(a) (0.01) (a)

Consultations 76 78 49 50

(0.45) (0.40) (0.11) (0.09)

X-Rays 14 14 16 19

( u , y

)

(0.68) (0.81) ( U . 44

)

Other Tests 17 18 9 10

(0.88) (0.85) (0.76) (0.52)

lOZal ML:JK(j LOSt $1,536 $1,598 $1,213 $1,255

Length of Stay 4 4 4 4

®All dollars are Medicare> reasonable charges. Relative frequency of each
physician service is in parentheses •

^Frequency less than one percent

.

Source: iMedicare Fart A and Part B claims from New Jersey and North Carolina,
1982.
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Relatively few patients (4-9 percent in both states) are being readmitted

iminediately after being discharged from their first admission. In fact, the

average duration between the date of discharge of the first admission and date

of admission for the second is roughly 110 days for both states. This

reflects the nature of this kind of surgery (i.e., elective versus

emergency). It appears that ophthalmologists are allowing their patients to

completely recover from the surgery on one eye before operating on the second.

8.4.2 Two Admissions for a Chronic Medical Condition

The next two situations involve patients who were readmitted for the same

m.edical condition as their first admission. For our purposes, we chose a

chronic condition (respiratory neoplasm) and an acute condition (pneumonia).

Table 8-4 presents the physician inpatient costs for both medical conditions

for New Jersey. (Data for North Carolina are not presented since the results

were similar to those found in New Jersey.)

There were 345 people in New Jersey who were classified into the

respiratory neoplasm DRG both for their first and second admissions. Caution

should be used when comparing the costs for the two admissions since the first

admission is not necessarily the admission when the disease was first

diagnosed. However, the data indicate that the first admission was much more

intensive in terms of the amount of diagnostic surgery and other tests which

were performed. There were also more ICU visits, routine visits by other

physicians, as well as more consultations during the first admission. The

total physician DRG cost for the first hospitalization was nearly $300 more

than the second adm.ission. In roughly 70 percent of the cases, the attending

physician was the same for both admissions.

It is very difficult to monitor readmissions for chronic conditions simply

because there are no clearly defined lengths of stay. However, under PPS, all

cases in which the person was readmitted within one week of discharge have to

be reviewed by PROs for the possibility of mistreatment of care. In the

respiratory neoplasm readmiissions, we found that 18 and 27 percent of the

patients in New Jersey and North Carolina, respectively, were readmitted

within one week. What can be the reasons for this high rate of imiiriediate

readm.ission? These people could be in the last stages of the disease. Both

the attending physician and family may feel that it is best to get the patient

out of the hospital environment for as much tim.e as possible. The physician

may actually be treating the patient only to the point where he/she is well





TABLE 8-4

COMPARISON OF FIPST AND SECOND ADMISSIONS FOR RESPIRATORY NEOPLASM AND
PNEUMONIA^

New Jersey

Respiratory Neoplasm Pneumonia

First Second
Admission Admission

(N=345)

First Second
Admission Admission

(N=181)

Routine Hospital $ 294

Visits-Attending MD (1.00)
$ 285

(1.00)

$ 289

(1.00)

$ 273

(1.00)

Routine visits
Visits-Other MDs

92

(0.41)
105

(0.30)

105

(0.29)

114

(0.28)

ICU Visits 147

(0.52)

161

(0.24)

155

(0.09)

208

(0.08)

Consultations 128

(0.70)

114

(0.45)

106

(0.42)

114

(0.46)

Diagnostic Surgery 380

(0.52)

200

(0.24)

384

(0.16)

259

(0.22)

X-Rays 166

(0.97)

117

(0.92)

67

(0.98)

59

(0.99)

Other Tests 83

(0.91)
67

(0.84)
60

(0.93)
74

(0.93)

Total MDDRG Cost $862 $589 $599 $555

Length of Stay . 14 13 14 13

^All dollars are Medicare reasonable charges. Relative frequency of each
physician service is in parentheses.

Sou rce ; Medicare Part A and Part B claims from New Jersey and North Carolina,
1982.
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enough to go home, even if it is for a short time. More likely it is just

that these patients are very ill and have a host of complicating conditions.

It may very well be the case that the primary diagnosis was listed as lung

cancer yet the readmission was for some complication directly related to the

cancer (e.g., pneumonia, liver failure, seizures). Further investigation into

this matter will be made during the second year of the project.

8.4.3 Two Admissions for an Acute Medical Conditions

Table 8-4 also compares the first and second admissions in New Jersey for

an acute illness (pneumonia). We would expect that the two episodes are

generally unrelated, since pneumonia is an acute condition. Yet, the fact

that 20 percent of the cases were readmitted within one week of discharge

suggests the opposite is true.* A logical explanation could be that the

patient appeared medically well enough to go home (i.e., fever was lowered,

cough disappeared) but once home they suffered a relapse because of not taking

care of themselves properly. The two admissions appear identical in both

costs and frequency of services performed and visits provided. Approximately

three-fourths of the patients had the same attending physician during both

hospitalizations. In those cases where there was a change in the attending

physician, it appeared that more specialized physicians were taking over

(e.g., GPs/FPs turning the care of their patients over to internists and

pulmonary disease specialists).

8.4.4 Initial Medical Admission with Subsequent Surgery

The next scenario we present is the case where the patient is first

admitted for a medical condition, discharged; then readmitted to have a major

surgical procedure performed. Both admissions are in the same MDC here, and

hence there is a good possibility that the surgical admission was related to

the initial adm.ission. We chose to look at those patients classified into

medical DRGs #204-208 (diseases and disorders of the pancreas, liver and

biliary tract) for their first admission, and who were then admitted into one

of six surgical DRGs (#193 - #198) for a biliary tract surgical procedure or

cholecystectomy. What is important here is the extent to which the two

admissions could have been combined. On average, these people were readrriitted

*The average duration between date of dischage of first admission and date of

admission for the second was 68 days in North Carolina and 75 days in New
Jersey.
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4 to 6 weeks after being first discharged froin their first admission. Poughly

one-fourth of these cases were readmitted within one week of the first

admission to have an operation involving the same body system. It is highly

probable that these people had surgery directly related to their first

hospitalization.

The two admissions are not directly comparable since the first was for a

medical condition and the second admission was for surgery. Instead of

comparing total physician costs and utilization, we looked at the costs

generated by the two attending physicians during both admissions. We found

that in less than ten percent of the cases the attending physician was the

same physician for both hospitalizations. Generally, GPs/FPs and internists

are in charge of the patient's care during the initial admission. Once the

patient is readmitted for surgery, there is a shift in the specialty of the

attending from GPs/FPs and internists to general surgeons. We were interested

in whether or not these same general surgeons were involved in some way during

the initial medical admission. Conversely, did the GPs/FPs and internists who

had primary responsibility during the first hospitalization also play a role

in the care of the patient during the surgical admission?

Table 8-5 below shows the Medicare physician costs for the surgical and

medical attendings. In New Jersey, the medical attending received $212 for

providing routine hospital visits, ICU visits and performing diagnostic

surgery during the first admission. These same physicians provided additional

care when the patient was readmitted for surgery, and received an additional

$229 on average.

TABLE 8-5

ATTENDING PHYSICIAN COSTS FOR INITIAL MEDICAL ADMISSION AND SUBSEQUENT SURGERY

New Jersey North Carolina
Medical Su rgical Medical Surgical

Admi ssion Admission Admission Admission
(N= 166 ) {N== 199)

Medical Attending $212 $229 $158 $176

( 1.00) (0.52) (1.00) (0.29)

Surgical Attending 71 1,007 49 778

( 0.41) (1.00) (0.30) (1.00)
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The medical attending was somewhat less likely to be involved in the surgical

admission in North Carolina relative to New Jersey (29% vs 52%). Yet in both

states they received more for providing secondary care during the surgical

admission than they did for providing primary care during the medical one.

We found the surgical attending to be involved in many of the initial

hospitalizations, providing surgical consultations and/or performing

diagnostic surgery. Compensation here was far less than that for the surgical

admission. Future work in this area might involve comparing costs and

utilization for people who had a surgical procedure once during a six month

period and those who had a medical admission followed by a surgery admission.

8.4.5 Patterns of MDC-Shifting

We selected three MDCs to look at readmissions for a condition not

classified in the same MDC as the first admission. More specifically, we

selected all cases where the first admission was in MDC #5 (disorders and

diseases of the circulatory system) and the second admission fell into either

MDC #10 (endocrine, nutritional and metabolic diseases and disorders) or MDC

#11 (diseases and disorders of the kidney and urinary tract). For simplicity

only the results for New Jersey will be presented as the results were similar

in both states.

There were 382 cases in which the patient was first admitted into MDC #5

then readmitted into MDC #10. Figure 8-1 presents the patterns of

MDC-shif t ings that developed. Approximately 22 percent of the second

admissions were for diabetes (DRGs #294-295). An additional 24 percent were

classified into DRGs #296-#298 (nutritional and metabolic disorders). Looking

at a specific circulatory system disease, we found 7 percent of all cases were

diagnosed as having heart failure in their first hospitalization and diabetes

in their second.

We also examined MDC cross-shifting from the circulatory system to the

kidney end urinary tract system. In New Jersey, 315 people were admitted

first to MDC #5 then readmitted a second time for a condition in MDC #11. We

found 26 percent of cases were readmitted for some sort of kidney or urinary

tract infection. Eight percent of the readmissions were for renal failure

without dialysis. It is not necessarily the case that the circulatory

8 -12





FIGURE 8-1

KDC-SHIFTING FPOM CIRCULATORY SYSTEM DISORDERS TO ENDOCRINE SYSTEM OR KIDNEY AND
URINARY TRACT DISORDERS

Readmitted to

Endocrine, Nutritional, & Metabolic
Diseases & Disorders

Diabetes - 22%

Nutritional & Metabolic Disorders - 24%

Amputations due to Endocrine Disorders - 3%

Other Endocrine System DRGs - 6%

Renal Failure without Dialysis - 8%

Kidney & Urinary Tract Infections - 10%

Kidney & Urinary Tract Symptoms - 8%

Other Kidney & Urinary Tract Diagnoses - 6%

Other Kidney & Urinary Tract DRGs - 13%

Circulatory System
Diseases & Disorders

(First Admission)

Readmitted to Kidney and Urinary Tract
Diseases & Disorders
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system disorder is related to any urinary tract infection, except that the

person is older and somewhat more prone to developing com.pl icat i ng conditions.

8.5 Conclusions and Future Work

The potential for cost-shifting by readmitting patients is unknown under a

physician DRG payment system. The five scenarios have shown us that in 1982

there were a number of instances when patients were being readmitted, some for

conditions clearly related to their initial admission, others less so.

However, because of the nature of these illnesses and a wide range of

medically-appropriate styles of practice, any cost-shifting through

readmissions would be extremely difficult to identify.

We mentioned earlier the percent of cases in each scenario when the

patient was readmitted within one week of discharge. Table 8-6 presents a

frequency distribution of the duration between first and second admissions for

all New Jersey cases. (North Carolina had similar results and therefore is

not presented.) Under the current fee-for-service system, fourteen percent of

all readmissions occurred within seven days. Over one third of the patients

were readmitted within 30 days of discharge.

FREQUENCY DISTRIBUTION OF TIME DURATION BETWEEN DISCHARGE AND READMISSION:
NEW JERSEY

TABLE 8-6

Duration (in days) Percent of Cases

7 or less 14%

8-14 8

15-21 7

22-30 8

31-60 18

61-90 12

90 + 33

100%
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If a DRG payment system were initiated for physicians, it is unclear if

these percentages would change, if at all. One method of checking for

potential cost shifting would be to review those cases when there was a short

period of time between admissions (e.g., less than one week). However, since

there are already so many cases when a patient is readmitted within a short

period of time, assessing medical inappropr iateness would be very

time-consuming.

Our future work rests on analyzing in greater depth the readmissions in

New Jersey and North Carolina (as well as those in Washington state and

Michigan). More specifically, we might take an alternative approach and

analyze readmissions for only those people being admitting during the first

six months of 1982. The analysis shown here presented an underestimation of

the true rate of readmissions since it was only based on the 1982 calendar

year. For example, there could be patients who were admitted sometime during

1981 but only once in 1982. These people were not included in our readmission

analysis even though their admission in 1982 was actually a readmission. (The

converse exists for patients first admitted during 1982 and their second

admission occurred in 1983.)

In addition to the future work noted in the previous sections, we want to

trace the care of patients for their third and fourth, etc., admission in a

manner similar to the way we looked at the first and second admissions for all

readmission cases. The strong patterns of MDC-shifting which were apparent in

our analysis will also be explored in greater detail. We discovered a high

mortality rate for the people being readmitted (11-16% in the two states).

Would our results differ once these presumably sicker and older patients were

dropped? Finally, we will simulate the impact of splitting admissions on

total physician costs.
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9.0 THE UTILIZATION OF SERVICES OUTSIDE THE HOSPITAL

9 . 1 The Potential for Cost Shifting

Because physician DRGs fix the level of payment for a hospital stay,

incentives are created for the physician to restrain the level of services

provided. One way this might be accomplished is for the physician to refrain

from the use of services that are of marginal value in specific cases.

However, a DPG reimbursement system that covers only the hospital stay may

also encourage the physician to shift the provision of some services outside

the hospital stay, where they can be billed for separately and thereby

decrease the demands on the fixed DPG payment.

The possibility of shifting presupposes that there is some substitut-

ability between hospital and nonhospital care. This substitutability is

supported by the findings of such researchers as Davis and Pussell (1972) and

Hellinger (1977). For any given hospital stay, the degree to which visits,

consultations, x-rays, lab tests, or other services can be shifted depends on

whether:

• the length of stay in the hospital can be shortened, thereby
allowing services to be provided at the same time following
the onset of the condition, but in a nonhospital setting;

• the services can retain the same value if they are moved up
or postponed, thereby transfering them out of the hospital

without altering the length of stay; and

• the hospital stay results from a situation with a sudden
onset, that limits the possibilities for prehospital
utilization.

If the potential for shifting is considered important, then one might want to

evaluate the advantages and disadvantages of extending the package payment to

include an interval preceding and following the hospital stay.

In this chapter, we analyze data on out-of-hospital utilization in an

attempt to answer the following questions:

(1) How important are costs incurred just before and after the
hospital stay when comipared to physician costs during
hospitalization?

(2) What are the specific components of the pre and
posthospital care provided?

9-1
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Because physician DPGs fix the level of payment for a hospital stay,

incentives are created for the physician to restrain the level of services

provided. One way this might be accomplished is for the physician to refrain

from the use of services that are of marginal value in specific cases.

However, a DRG reimbursement system that covers only the hospital stay may
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supported by the findings of such researchers as Davis and Russell (1972) and

Bellinger (1977). For any given hospital stay, the degree to which visits,

consultations, x-rays, lab tests, or other services can be shifted depends on

whether
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allowing services to be provided at the same time following
the onset of the condition, but in a nonhospital setting;

• the services can retain the same value if they are moved up
or postponed, thereby transfering them out of the hospital

without altering the length of stay; and

• the hospital stay results from a situation with a sudden

onset, that limits the possibilities for prehospital
utilization.

If the potential for shifting is considered important, then one might want to

evaluate the advantages and disadvantages of extending the package payment to

include an interval preceding and follcwing the hospital stay.

In this chapter, we analyze data on out-of-hospital utilization in an

attemipt to answer the following questions:

(1) How important are costs incurred just before and after the
hospital stay when compared to physician costs during
hospitali zat ion?

(2) What are the specific components of the pre and
posthospital care provided?
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(3) To what degree are the attending and other physicians
involved in providing out-of -hospi tal care, and what are
the implications of this involvement for potential shifting?

(4) To what degree does the current variation in out-of-
hospital utilization indicate the substitutability of pre
or post care for care provided during the hospital stay?

Our ability to answer question (4) is limited by our current data set.

Services are described at a moderate level of detail, and it is not possible

to determine with certainty whether services provided outside of the hospital

stay are related to the period of hospitalization. Also, the data are for a

single year, which means that evidence of substitution must result from local

or personal differences in the practice preferences of physicians, or the

environment (specific payment methods, for example) in which they practice.

Because most of the cases analyzed reflect payment of the physician on a

fee-for-service basis, the results under a physician DRG system might be

substantially different. However, at the least, the results presented here

can serve as a baseline for future comparisons.

9.1.1 The Pre and Posthospital Intervals Defined

There is an obvious tradeoff involved in defining the time period used to

analyze pre and posthospital utilization. Lengthening the period insures that

a greater portion of costs related to the hospitalization will be captured.

However, it also increases the probability that utilization not related to the

specific treatment episode will be incorrectly included in the analysis. The

analysis interval may even end up including another hospital spell, or

follow-up treatment of a previous hospital spell.

The analysis presented here covers physician reasonable charges and

utilization for a one week period preceding and a one week period following

hospitalization. This represents a conservative approach to analyzing the

potential for cost shifting -- that is, the probability of including costs

unrelated to the hospitalization is lessened.* Some costs that are related to

the hospital stay will be excluded by our use of a one week interval, but as

*In the Medi-Cal program, a prevision in its hospital contracts uses an even
shorter interval. Under these contracts the program pays a fixed per diem
rate for hospital stays, and no additional bill can be presented for

outpatient department services that are utilized by a patient during the 24

hour interval just prior to admission (California Departnient of Health
Services, 1983).
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was indicated in Section 3.2, for the DRGs that were analyzed the majority of

costs that occur during a one month interval preceding hospitalization

actually are incurred within the last week prior to the hospital stay.

9 . 2 The Contribution of the Pre and Posthospital Intervals to Total
Physician Costs

An important question to be addressed in this chapter is: What are the

magnitudes of pre and posthospital costs relative to in-hospital physician

costs, and what happens to the variability of costs when pre and post

intervals are included? Table 9-1 provides some answers to these questions.

It indicates that for almost all of our high volume DPGs, in the prehospital

interval physician costs in both New Jersey and North Carolina are in the

$2C-40 range. In North Carolina, posthospital costs are much lower and also

span a small range. However, in New Jersey there is wide variation in

posthospital costs, ranging from a low of $7 for lens procedures (DRG 39) to a

high of $74 for specific cerebrovascular diseases and transient ischemic

attacks (DRGs 14 and 15).

Pre and post costs are smiall relative to physician hospital costs —
generally less than 5 percent for surgical DRGs and 10-15 percent for medical

DRGs. When pre and post costs are added to physician costs in the hospital,

the coefficients of variation for most DRGs remain largely unaffected,

increasing or decreasing by only a few percentage points. (This can be

verified by comiparing the CVs in Table 9-1 to the CVs presented in Table 4-1).

These results have implications for the period to be covered by a

physician DRG payment system. They indicate that the package payment could be

expanded to cover the week prior to and the week following hospitalization

without a substantial increase in the payment level. Furthermore, such an

expansion of the interval covered by the payment would not generally increase

the variability of paymients within a DRG, as measured by the coefficient of

variation. At the samie time, better protection would be provided against the

possibility of cost shifting.
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9.2.1 Decoinposit ion of the Change in the Coefficient of Variation

The relative constancy of the coefficient of variation before and after

out-of-hospital costs are added to in-hospital physician costs is an irriportant

result. This finding indicates that adding these costs will most likely not

increase the proportion of physicians who are big winners or losers under a

physician DPG payment system. It is therefore worthwhile to examine in

greater detail the factors that can produce a change in the CV

.

A number of factors affect the CV when we add pre and post costs to

physician costs in the hospital:

(1) the CV of the out-of-hospital component being added;

(2) the correlation of this comiponent with the in-hospital
physician costs to which it is being added; and

(3) a purely statistical effect that results from adding one
variable (pre and posthospital costs) that has some random
variation to another variable (in-hospital physician costs)
that also has some random variation.

In addition, the average level of costs being added will influence the

magnitude of the effects of these three components. As indicated in

Table 9-1, pre and post costs are small relative to in-hospital physician

costs, so the components would not be expected to have a large impact on the

CV of total physician costs.

The CVs of pre and posthospital costs are greater than 1.00 for all except

one of our high volume DRGs, the sole exception being lens procedures (DRG 39)

in North Carolina. Also, in all cases except one (angina (DPG 140) in North

Carolina), the CVs for these costs are greater than the CVs for in-hospital

physician costs alone. Therefore, the first component will tend to increase

the CV of the sum of these costs.

Analysis of selected DRGs reveals only an occasional significant negative

correlation between pre and posthospital costs and physician costs during the

hospital stay. Furthermore, some small but positive correlations are also

found. Therefore, this second component wi]l have little impact on the CVs.

(These correlations will be discussed in greater detail in Section 9.5, which

analyzes Medicare claims data for empirical support of the substitution of

out-of-hospital care for in-hospital care.)
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The final component, the statistical effect of adding together two

variables that incorporate random elements, will always act to lower the CV of

the sum of the two variables.

When all three components are taken together, it appears that the effect

of the third component, which lowers the CVs, largely cancels out the effect

of the first component, which raises the CVs, while the second component has

little impact. For example, let us take pneumonia (DRG 89) in New Jersey.

The CV of in-hospital physician costs is 0.88, clearly much smaller than the

CVs for prehospital costs (1.63) and posthospital costs (1.90), so the CV will

increase when these costs are added. The correlation between in-hospital

physician costs and and prehospital costs is -0.005, and between in-hospital

physician costs and posthospital costs is 0.138, both small numbers unlikely

to affect the CV of total physician costs. When pre and posthospital costs

are added to in-hospital physician costs, the CV falls slightly from 0.88 to

0.86, indicating the countervailing impact of the statistical effect that

results from summing the two variables.

9 . 3 The Components of Pre and Posthospital Costs

In the previous section we found that pre and posthospital costs were

small relative to physician costs in the hospital. Even though these out-of-

hospital costs are low, they vary greatly from case to case. In this section

we will explore this variation by analyzing the data in greater detail.

9.3.1 Utilization and Average Costs

One source of variability in pre and posthospital costs is the distinction

between those cases where there is no such utilization at all, as opposed to

those cases where costs are present. For example, a low average cost may be

masking a low overall utilization rate combined with a high cost for those

cases that actually utilize pre and posthospital care.

This distinction is probed in Table 9-2, which presents data for our high

volume DRGs on the percent of cases with pre and posthospi tal i zat ion costs, as

well as the average cost for those cases with such utilization. For New

Jersey, the percentage of cases with prehospital ccsts spans a fairly narrow

range — from 37 to 56 percent. For North Carolina, the prehospital

utilization percentages cover a wider range, and in almost every case the

percentages are higher than in New Jersey, but averace costs are lower.
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A different picture is found for the percentage of cases with posthospital

utilization. For most DRGs in Table 9-1, posthospital rates are greater in

New Jersey than in North Carolina, and the average cost is also greater, often

reaching approximately twice the average North Carolina charge. Of particular

note is the substantial difference for specific cerebrovascular disease ( DPG

14) and transient ischemic attacks (DPG 15), where the average cost in New

Jersey is over two and a half times the average North Carolina cost. This

disparity will be analyzed in more detail in the next section.

When surgical and medical DRGs are compared, we find that medical DPGs

have a slightly higher rate of posthospital utilization in both states, and a

higher rate of prehospital utilization in North Carolina. These patterns of

utilization probably reflect the fact that some degree of packaging already

occurs for surgical procedures. The cost of follow-up visits by the surgeon

are usually included in the cost of the surgery, and in some cases prehospital

visits may also be included.

These results indicate that the low costs of pre and posthospital care

reflect the fact that a substantial percentage of cases have no such

utilization at all, while the rem.aining cases have higher average costs than

the figures presented in Table 9-1. However, even these costs are relatively

small when comipared to in-hospital physician costs.

9.3.2. The Costs of Specific Services in Pre and Posthospital Care

In addition to dividing up the costs of pre and posthospital care

according to whether or not the cases have any such utilization, a clearer

picture of treatment during these periods will emerge if more detailed service

breakdowns are provided for selected DRGs. Table 9-3 provides such a

breakdown for a surgical DRG, transurethral prostatectomy (or T'UPP, DRG 336 ).

For comparison, some related costs are included: total inpatient physician

costs, total physician costs (including pre and post care), and total episode

costs (physician plus hospital costs). Because the sample is based on

hospital admissions, 100 percent of the cases have nonzero values for these

three variables.

The pattern for the detailed utilization coniponents is the same prior to

hospitalization across states as the pattern for DPGs presented in

Table 9-2 -- namely, a greater percentage of cases utilizing a given service
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TABLE 9-3

SERVICE COMPONENTS OF PRE AND POSTHOSPITAL COSTS

(DRG 336)

TRANSURETHRAL PROSTATECTOMY

New Jersey North C a r ol i na

% of Average % of Average
Cases Costs Cases Costs

Prehospitalization Costs 44.4% $ 66 56.8 3 49

Office visits to attending MD 15.0 26 17.1 18

Office visits to other MD 16.6 22 23.3 20
Home visits 0.7 23 .

1

20

Nursing home visits 0.4 28 0.5 19

OPD-ER visits 4.7 53 10.4 30

Surgical procedures 6.6 60 6.6 54

Lab tests 18.8 24 33.0 11

X-Rays 11.5 78 12.9 64

Other tests 5.7 27 8.2 17

Inpatient Physician Costs 100. 0% $1,648 100.0% $1 , 220

Posthospital izat ion Costs 18. 3% $ 81 16.3% $ 69

Office visits to attending MD 1.8 21 1,3 16

Office visits to other MD 6 .

3

21 3.0 19

Home visits 0.5 30 0.3 20

Nursing home visits 1.2 40 1.0 35

OPD-ER visits 2.0 58 2.2 27

Surgical procedures 1.0 71 0.9 94

Lab tests 6.7 31 8.4 22

X-Rays 4.1 161 2.6 244
Other tests

«
3.4 59 2.1 25

Total Physician Costs 100.0% $1,725 100. 0% 5:1, 258

Total Physician and Hospital Co sts 100.0% $4, 327 100.0% $3,414

Source: Medicare Part A and Fart B claims from New Jersey and North Carolina,
1982.
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in North Carolina, but a higher average cost in New Jersey. The most

important components are office visits to the attending physician and to other

physicians, and lab tests and x-rays. Post operative costs occur with a lower

frequency, and are generally similar across states. (The greater average cost

for the small percentages of cases with x-rays in North Carolina is largely

the result of a few high cost cases.)

Total physician costs, including services both within and outside the

hospital during the time window analyzed, are about a third higher in New

Jersey, and the total costs of the episode (including all hospital costs) are

about a quarter higher. In both states prehospital costs are about 2 percent

of total physician costs (including pre and post care) and less than 1 percent

of total episode costs (including all hospital care).

Table 9-2 indicated a substantial difference between posthospital

utilization and charge behavior for New Jersey versus North Carolina for DRG

14, specific cerebrovascular disease. Table 9-4 allow us to explore this

difference. The table indicates that it is largely due to both greater

utilization and higher fees for x-rays and, to a lesser degree, for other

tests. The average costs are based on relatively large samples (1,700 cases

with X-rays in New Jersey, 300 in North Carolina), and therefore are not the

result of one or two expensive cases. The data set does not allow us to

ascertain directly what these specific x-ray procedures are, but it is most

likely that a large proportion of these costs represent follow-up CT scans.

There is evidently a substantial difference between New Jersey and North

Carolina in what is considered appropriate rriedical practice during the

posthospital period for this DRG. More detailed clinical analysis would be

required to determine whether proper treatment requires the level of x-ray

utilization found in New Jersey.

The large disparity between the two states for this DRG carries over to

both total physician costs and total episode costs, which are 86 percent and

58 percent higher respectively in New Jersey than in North Carolina. However,

the comparisons for TURPs are more representative of the other DRGs that were

analyzed in detail than are the comparisons for specific cerebrovascular

disorders.

9-10





TABLE 9-4

SERVICE COMPONENTS OF PRE AND POSTHOSPITAL COSTS: SPECIFIC CEREBROVASCULAR
DISEASE (DRG 14)

New Jersey North Carolina

% of Average % of Average
Cases Costs Cases Costs

Prehospitalization Costs 39.0% $ 53 55.8% $ 43

Office visits to attending MD 10.7 21 11.9 18

Office visits to other MD 5.1 21 5.8 18

Home visits 3.3 26 1.6 23

Nursing home visits 2.8 25 2.2 23

OPD-ER visits 9.3 42 30.0 28

Surgical procedures 8.9 68 9.0 75
Lab tests 7.3 3 7 10.5 26

X-Rays 9.7 67 6.6 69

Other tests 8.3 29 14.8 23

Inpatient Physician Costs 100.0% $ 764 100.0% $ 418

Posthospitalization Costs 41.1% $ 180 28.2 $ 66

Office visits to attending MD 5.3 22 5.4 16

Office visits to other MD 3.0 23 2.7 28
Home visits 1.5 30 0.4 31
Nursing home visits 10 .7 44 6.3 31

OPD-ER visits 3.6 116 5.7 26

Surgical procedures 0.5 108 0.6 115
Lab tests 10.3 70 9.4 44
X-Rays 20.0 229 4.5 151
Other tests 7.3 128 4.5 36

Total Physician Costs 100. 0% $ 659 100.0% $ 460

Total Physician and Hospital Costs 100.0% $4,699 100.0% $2,976

Source Medicare Part A and Part B claims from New Jersey and North Carolina,
1982.
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9 . 4 Physician Involvement in Pre and Post Costs and the Potential for

Shifting

Visits by physicians during the pre and posthospital periods are the

outcome of a complicated set of incentives and interrelationships, in addition

to specific medical issues. In many cases, the attending physician during the

hospital stay will not have been the patient's primary care physician prior to

the stay. For surgical procedures, the primary care physician will usally

have referred the patient to a surgeon. For medical treatment the primary

care physician may have referred the patient to a specialist. In either

situation, there is:

• a period prior to hospitalization when treatment by the two

physicians may overlap;

• a period during the hospital stay when the primary care
physician may visit the patient while the patient is under

the care of the attending physician; and

• a period after hospitalization when the primary care
physician will most likely resume his role with the patient,
although the patient may continue to see the attending
physician for a specific condition.

The interactions between the physicians during these periods may be

substantially different under the current reimbursement system as opposed to a

physician DRG system.

Interactions Under the Current Reimbursement System ; Where the attending

physician is different from the patient's primary care physician prior to

hospitalization, the number of visits m.ade by each and the costs involved

depend on a number of factors. If the primary care physician places a high

value on insuring continuity of care and is not under great time demands from

the rest of his practice, then the primary care physician may make frequent

visits before, during, and after the hospital stay.

If the attending physician is interested in "capturing" the patient for

his own practice, then his posthospital visits may be more frequent.

Alternatively, the attending physician may prefer to treat only severe cases

in a specialized area, either by personal preference or because these cases

allow him to utilize his technical skills to a greater degree and obtain

greater compensation for his time. As noted earlier, there is also currently
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some amount of packaging for surgical procedures that will rriake it less

financially rewarding for surgeons to make posthospital visits with the

patient.

Interactions Under a Physician DRG Payment System : If a physician DPG

system covers only the hospital stay, a substantially different incentive

structure would be present. The attending physician would miost likely be the

residual claimant on the DRG paym.ent, and this would create an incentive for

the physician to shift activity out of the hospital stay, thereby enlarging

his residual payment. If the shifted services are provided by the attending

physician, then he may be able to obtain additional payment. However, it is

important to recognize that by reducing claims on the fixed DRG payment, the

attending physician will benefit from shifting even if the shifted services

are performed outside the hospital by some other physician. Depending on the

preferences and alternative uses of time of the physicians involved, the

attending physician might prefer to shift services to another physician (such

as the primary care physician or a consultant) outside the hospital stay.

The net result may be one that satisfies all the physicians involved. The

attending physician has an incentive to shift some services outside the

hospital, in order to increase his residual payment. In particular, the

attending physician may want to restrain the costs of in-hospital visits made

by the primary care physician. If the patient is referred back to the primary

care physician for some of these shifted services, then the primary care

physician will not lose visits and income, and will continue to be willing to

refer patients to the attending physician.

In other words, the timiing of visits becomes crucial under a physician DRG

system. Different roles are assigned to the various physicians in terms of

their claims on the fixed DRG payment, so it would not be unreasonable to

expect a shift from the current pattern of visits in response to the new

incentive structure. However, an increase in the interval that is covered by

the DRG payment to include a pre and posthospital interval would limit the

ability of physicians to respond to these changed incentives.
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In the following section we provide a baseline perspective on current

patterns of out-of -hospi tal visits.

9.4.1 Current Patterns of Pre and Post hospi tal i zat i on Physician Visits

In this section we examine only those cases that have a nonzero level of

pre or posthospital costs, in order to determine the extent of physician

involvement during the analysis week in producing such costs. These data are

presented in Table 9-5. For example, when one looks at only those cases that

have some costs in the one week interval prior to admdssion for specific

cerebrovascular disease (DRG 14), we find that 70 percent of these cases had

visits during this period with somie physician, and 38 percent had visits with

the attending physician. Visits are counted at any site: office, home,

nursing home, and OPD-ER.

The vast majority of cases with prehospital costs include one or more

physician visits, although the percentage is higher in North Carolina than in

New Jersey. Those cases with costs but without any visits most likely result

from labwork, x-rays, or other tests that were billed during the prehospital

week but ordered in a visit prior to it.

During the prehospital period, a smialler proportion of cases with charges

had visits specifically with the attending physician. The difference between

these two percentages may be accounted for by visits with primary care

physicians who referred to another physician for the hospital spell,

consultations, and possibly by the absence of costs for visits by the

attending physician for surgical procedures.

During the posthospital period, physician visits are generally less

frequent. North Carolina has higher percentages than New Jersey for medical

DRGs and lower percentages for surgical DPGs. This last result is consistent

with the greater packaging observed in Chapter 5 for surgeons in North

Carolina.

9 . 5 Substitution in the Provision of Hospital and Out-of-Hospital Care

The potential for cost shifting in a physician DRG payment system is

largely lii^iited by the feasibility of substitution of out-of hospital care for

in-hospital care. In the introduction to this chapter we briefly discussed

some factors that affect the possibility of substitution. In this section we
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analyze whether the variation in pre and post utilization in our sample

provides some indication of substitution of pre or posthospital care for

treatment supplied during the hospital stay.

One basic approach is to compare the levels of in-hospital costs for those

cases with and without pre and/or posthospital care. If substitution is an

important reason for higher levels of out-of-hospital costs, then we would

expect in-hospital costs to be lower for the group with out-of-hospital

utilization. In addition to comparing total hospital costs, we can also

compare costs for specific categories, such as in-hospital physician costs and

the costs of ancillaries (including the hospital component). Seven DPGs were

chosen for more detailed analysis of this simple hypothesis in each state.

Some of these provided support for the hypothesis while others did not.

An example of a dRG where comparisons did not support the hypotheses is

presented in Table 9-6, for lens procedures (DRG 39). The table shows, for

example, that in New Jersey 44.1 percent of the cases had some pre or

posthospital costs, while 55.9 percent had zero out-of-hospital costs. Of

those cases with som.e out-of-hospital costs, 85.8 percent had some costs prior

to hospitalization, with an average cost for these cases of $62. Because the

data are for persons with a hospital stay, 100 percent of the sample have some

level of hospital costs, although a very small percentage have zero costs

specifically identified as being for lab, X rays, or other tests in the

hospital.

In both states, total hospital costs are slightly higher for those cases

with pre or post utilization. Furthermore, major components of this total,

such as physician costs, costs of ancillaries (including the hospital

component), and length of stay are also higher for those cases with some pre

or post costs.

The results for lens procedures indicate that the variation in pre and

post utilization patterns is not evidence of a substitution for hospital

care. Cases with such utilization miay instead represent miore complicated

cases. Or the practice patterns of those physicians who utilize pre or post

care may also involve more intensive use of resources during a lengthier

hospital stay.

An example of a DRG where there J_s some evidence of substitution is angina

pectoris (DRG 140) in North Carolina, presented in Table 9-7 along with the

data for New Jersey. In North Carolina, we find that for patients who receive
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care resulting in pre or post costs, $5 less is spent on ancillaries within

the hospital, $52 dollars less on in-hospital physician costs, and $180 less

on the total hospital stay, although length of stay is slightly longer. By

comparison, $35 on average (87.4% x $40) was spent on prehospital costs and

$17 (39.0% X $44) on posthospital costs.

The DRG for angina includes a wide range of illness severity and decisions

regarding hospitalization and length of stay may vary greatly among

physicians. These decisions may include a subjective evaluation of the

psychological benefits the patient may receive from hospitalization. Such

factors are probably reflected in the high coefficient of variation for this

DRG in North Carolina (1.59 for inpatient physician costs only), and the

moderate decline in the CV (to 1.46) when out-of-hospi tal physician costs are

included. Some degree of substitution between hospital and out-of -hospital

services is indicated here and in some other DPGs that were analyzed.

Another simple type of analysis was performed with the same set of DRGs to

analyze further whether there is any evidence of substitution. Correlations

were calculated between total in-hospital costs and its components, on the one

hand, and total pre and posthospital costs and some of its components, on the

other. In some cases (mostly medical DRGs) there were significant negative

correlations between total hospital costs and either total prehospital costs

or the costs of prehospital physician visits. With the same frequency, but

not necessarily for the same DPGs, significant relationships were found

between length of hospital stay and measures of prehospital costs. For a few

DRGs there was even a significant negative correlation between inpatient

physician costs and in-hospital ancillary costs and measures of pre or post

costs. However, in other cases the correlations described above were either

insignificant or positive.

In summary, the results for both the comparisons of cases grouped by the

presence or absence of out-of-hospital charges, and the analyses of the simple

correlations between in-hospital and out-of-hospital costs are inconclusive.

The potential for substitution may vary from DRG to DRG. There may be a

larger pattern such as, for example, a greater potential for substitution in

medical DRGs than in surgical ones. Further more sophisticated analysis may

resolve these ambiguities, but for the present we can only say that there is

weak partial support for the hypothesis that some of the current variation in

tr.e costs of cases represents the substitution of pre or poitrospi tal services

for in-hospital care.
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9 . 6 Summary and Conclusions

Pre and posthospital costs and utilization were analyzed for the week

before and the week after hospitalization. Such costs occur more frequently

before than after the hospital stay, but in either case the costs are small

when compared to the total physician bill in the hospital. This result

indicates that the added costs would be small if physician DRG packages were

expanded to include the one week intervals before and after hospitalization.

Such an extension would limit undesired shifting that might occur as a result

of incentives created by a physician DRG payment system. Furthermore, adding

pre and post costs to physician costs in the hospital has little impact on the

coefficient of variation for most DRGs.

The possibility for shifting depends in part on the feasibility of

substituting out-of-hospital care for in-hospital services. Such substitution

has been found in some other studies of health care delivery. However, the

simple analyses of Medicare claims data that were presented here provide only

partial support for the hypothesis that some of the variation in hospital and

out-of-hospital costs for an illness represents the substitution of services

between the two locations.

The possibility of shifting also depends upon the relationships among the

physicians who treat the patient. As the residual claimiant to the DRG

payment, the attending physician may have an incentive to miove the provision

of some services out of the hospital even if the services are provided by

other physicians. The degree to which services might be transferred to other

physicians will depend in part on the preferences of the attending physician

and the value of alternative uses of his time. In this chapter we found that

physician visits occur in only a portion of those cases where there are

services provided (as indicated by costs) during the pre and posthospital

intervals, and visits by the attending physician occur in an even smaller

portion of such cases.

Finally, the data presented here can serve as a baseline against which

future utilization patterns can be mieasured. This baseline would be uceful

for gauging other possible unforeseen responses to physician DFGs in addition

to shifting.
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APPENDIX B

HOSPITAL AND PHYSICIAN DRG COST WEIGHTS
AND HOSPITAL LENGTHS OF STAY
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